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Stromberg Injection Carburetion 


"“Katses the Koof” of fighter efficiency 


A Stromberg Injection Carburetor is standard equipment in 
the fastest and highest climbing fighter in existence for this 
excellent reason: The Stromberg Injection Carburetor auto- 
matically and instantly compensates for changes in altitude, 
position, temperature and speed. The gas mixture is always 
right for all flying conditions. And keeping our pilots on top 
is only one of its advantages. It has notably increased flight 
range as well. This ability to get more miles from a given 
fuel load will naturally make these Bendix-built and designed 
carburetors vastly important to the cargo planes of the future. 


® 
Bendi PRODUCTS DIVISION 
| Bendix Aviation Corporation, South Bend 20, Indian 








FOR TOP-FLIGHT 
PERFORMANCE 


The Stromberg Injection Carburetor has co 
siderably increased the ceiling as well ost 
range of fighting and bombing planes. A¥ 
Bendix—with the finest research facilities it 
its field—continues to make improvemets 
Watch Bendix for the latest advancemett 
in Injection Carburetion. 
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thought these United States 
wid be able to turn out B-29’s fast 
ough to pour 300-plane attacks on 
he Jap homeland this soon—it was 
nother production miracle for the in- 
try. On page 134, one reason these 
we attack fleets are a reality today is 
ealed for the first—Bell’s new modi- 
ing-on-the-production-line technique. 
tgets planes from flight line to fight- 
ing faster today; it can do even more 
omorrow. 


; 


how fast can helicopters be ex- 
nected to fly is a question asked more 
ften within the industry than by the 
ay public. On the basis of present 
mowledge of the science, some engi- 
neers maintain they can hit the 275- 
mph. mark, and so for discussion, we 
present (page 129) design features and 
fata on two proposed types of high 
peed rotary wing craft. 


gh a five-figure bank account 
would be most comforting to have 
when starting a fixed base operation, 
t isn’t essential. John Abiuso, who’s 
just finished a long haul with the Air 
ransport Command, proved it with 
his own back-to-private-business ven- 
te; for he’s converting a barn into a 





AMES G. RAY'S aviation background has 
a versatility equalled by very few men, and 
Le "s exceptional abilities as test pilot and 
ties i ingineer on both fixed and rotary wing air- 
ment, together with his practical airline oper- 
ment ing experience since the earliest days of 

air transport are well known. Particularly 
"8 pioneer work in feederline operation give 
added weight to the practical ideas he pre- 
ents in “Measuring That Feederline Mar- 
et’ (page 106). This thoughtful appraisal, 
sugurating @ vital new series, is “must” 
ading for operators, manufacturers, and 
presentatives of thousands of communities 


sted in becomi 
iline z oming a part of the future 
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smart hangar—complete with office, 
stockroom, and attractive clubroom. 
He tells just how he’s doing the job on 
page 168. 


“Can a fixed base operator make 
money out of a bus line?” William 
Rodda answers that one on page 171— 
not by theory but by citing actual case 
histories. And he shows how it can 


be done without owning a bus line. . . . 


But getting the customers to the air- 
port isn’t the whole deal; they’ve got 
to want to stay and come back again. 
Sin¢e muddy fields, which are not only 
unattractive but sometimes downright 
dangerous, can really drive customers 
away, the article on page 172 gives the 
dope on a new “miracle solution” that 
waterproofs unpaved runways to make 
sticky goo a thing of the past. 


Our Fiying Equipment section this 
month is loaded with new planes—per- 
sonal, feederline, and military. In the 
personal field, details and photographs 
of the Johnson Rocket 185 are given 
on page 174. Also, first sketch and 
structural data on four Skylark com- 
pany models are presented on page 
176. And in the feederline field, all 
available data on Howard Hughes’ 
new 18-passenger pick-up craft is 
given (page 173). Then in the mili- 
tary field there are new design, main- 
tenance, and operations data on the 





CHARLES H. HURCAMP, head of the Design 
Department in Engineering at Curtiss- 
Wright's St. Louis plant, has had a wealth 
of varied experience packed into his career 
since graduating from MIT in 1927 and, as 
may easily be imagined, he's still plenty busy. 
Even so, he's found time, by burning the 
mid.ight oil, to prepare a thought-provoking 
anal,sis of power distribution requirements 
for modern transport aircraft in which he 
answers (page 124) the question: "Why 
More Than Two Engines?” 


. Douglas A-26 Invader (page 175). 


And this is a first-hand account—for 
one of A.vIATION’s staff flew a train- 
ing mission with the First Air Force’s 
56th Combat Crew Training Wing to 
get the story. 





25 Yr. Ago (1920) —Pickup experi- 
ments are commenced by Cabot of 
Boston. . . . Air Service Engineering 
Division builds universal test engine. 
. Navy fits flotation air bags to 
combat planes. .. . British find Monel 
metal satisfactory for engine valves. 
... Navy offers obsolete, but unused, 
seaplanes at $2,000 to $11,000... . 
Four SVA Italian land planes fly 
Rome to Tokyo without accident. 


15 Yr. Ago (1930) —Packard brings 
out Diesel aircraft engine. . . . Detroit 
opens $5,000,000 city airport. ... 
Douglas reports assets of $3,283,236. 
... U. S. aviation exports totaled 
nearly $600,000 in January. ... Martin 
torpedo plane dives 5,000 feet success- 
fully with 1,000 lb. bomb. . . . Cincin- 
nati holds first aero show. .. . Boeing 
appeals case against Wyoming and 
Utah state gas taxes. ... Three women 
solo at Roosevelt Field after one day’s 
instruction. ... Frank Hawks crosses 
continent in towed glider. . . . Boeing 
delivers 37 P-12’s to Army... . Denver 
Police has airplane squad. ... Air 
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Corps uses 5-lens camera and 5,000,- 
000 cp. flash bomb. . . . Texas glider 
license No. 1 issued to Ft. Worth 
operator. 


10 Yr. Ago (1935) —Mead.~ Airmail 
bill passes House. .. . Congress favors 
larger air force and more bases... . 
Hitler formally announces German Air 
Force. . Germany plans trans- 
Atlantic Zeppelin service. . . . Navy 
orders 135 planes from Curtiss for 
$2,752,705. . . . Consolidated Aircraft 
reports its 1934 profit was $6,650. .. . 
Fourteen new aviation bills before 
Congress. .. . Training Squadron Two, 
Pensacola completes 10,000 flight 
hours with only three minor accidents. 

. Army orders instrument flying 
course for National Guard flight in- 
structors. . . . Congress plans air force 
of 1,367 planes and appropriation of 
$27,170,000 for new aircraft. ... LOT, 
Polish airline, orders two Douglas- 
designed DC-2’s from Fokker, Euro- 
pean licensee. . . . NAA calls upon 


state governors to exempt aviation 
gasoline from taxation. 
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AN IMPORTANT DEVELOPMENT for fighter pilots is this new Kollsman Maximum Allowable 
Airspeed Indicator. The broad colored pointer moving over the dial of the indicator gives the pilot consta 
warning of the airspeed at which the plane will enter the dangerous compressibility pattern. This is a speed 
which may be quickly reached in flight maneuvers, particularly at high altitudes, with resulting loss d 
control or destruction of the aircraft. Operating airspeed is indicated by means of the white pointer 
the same dial. The relationship of operating airspeed to the critical speed is, therefore, constantly apparetl 
On the mechanism which actuates the colored pointer, settings are provided for both the maximum desi 


able Mach Number and the maximum operational speed for the particular design of aircraft being flows 
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GET YOUR | 
) HOW TO FLY” 
BOOKLET IT SHOWS YOU 


, NOW! HOW TO TAXI, 
TAKE OFF, CLIMB, 


































TURN, GLIDE AND 
LAND INA 
PIPER CUB! 



















TO FLY STRAIGHT DOWN 














Booklet contains over 50 step-by-step photos and 
descriptions, full-color pictures of Piper Cubs, 
color drawings of instrument panel and controls. 
For your copy, write Piper Aircraft Corporation, 
Dept. A45, Lock Haven, Pennsylvania. En- 
close 10c in stamps or coin for postage-handling. 








MUST TURN A LITTLE INTO THE WIND- 
SO WE WON'T DRIFT OFF COURSE. ; 


THIS ROAD, WE 

































JUST LOOK, YOU } == 
CAN SEE SEVEN 
COMMON SIGNS 
RIGHT THERE ! 






HOW DO WE 
SA TELL THE WIND } 
DIRECTION ? 























































facilities now—for its 
citizens and itsfuture. - 
The booklet, ‘‘What 
Your Town Needs for 
the Coming Air Age,’” 
illustrates various 
types. It covers bene- 
fits, where to build and 
how to start. For your 
free copy, write Piper 
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Sor actual (ty; 













LIKE AN AUTO ? PAYMENTS ! 
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Movie films that will 
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| WHEN | Buy my CUB, \/ YES! ONE-THIRD NOTE: This lesson g 
CAN | PAY FOR _IT DOWN AND EASY It should plan landing = meniods a, o7Plain 


© Your Piper 
ng instruction. 


FILMS AVAILABLE 


in _ teaching the Ps &reat help 


Aircraft Corporation, Ment; 
Aas. 4 : nr Fs plane constructinn” a 
Haven, Pennsylvania. lamented to you. Interesting — 
ctivesound na » Clear, 


— Write us 
scribing fj 

d “Ths J Ims on 
ine.”” 








nd others tha 
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Cub dealer 
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1. By constructing major 2 By designing parts o. By re-engineering 4. By building © 3. 
components to manufac- for ali types of air- parts for quantity pro- plete airplanes < eT) 
turers’ specifications. planes. duction. airships. tor 
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TPRODUCTION REPORT 





CONTRACTS : W535 AC-29319 - DAWS35 AC-1044 
W 33-038 AC-2407 - W535 AC-2106! 


NORTHROP P-6I (Black Widow) 


OUTER WING PANELS, ELEVATORS, RUDDERS, 
STABILIZERS AND FINS 

CONTRACT RECEIVED : DECEMBER /94/ 

FIRST PRODUCTION UNIT DELIVERED: VYUNE /943 

500™ PRODUCTION UNIT DELIVERED: NOVEMBER /944 


._ = 
> ot 
& ie 
&. REMARKS: After going into initial pro- 


o hb Len op Ro) Mme) aWs\ fed ane cb ale) omm-e (-1- BGs eb UEC roleleh Aer. Bu 
Aircraft kept pace with engineering 
changes, resulting in greater combat 
performance as well as more efficient 

y, Goodyear Air- 
craft engineers, in cooperation with 
Northrop, have completed a project 
which will further improve this 
deadly night fighter. 


manufacture. Recently 








? Goodyear is building components for 16 dif- 
ferent Army-Navy types of aircraft, including 
complete Corsair fighters and airships. 
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H! AIRCRAFT INDUSTRY 


S. By extending facilities of 
Soodyear Research Labora- 
‘ories to aid the solution of any 


ign dat hes ltie ‘eretlom. y GOODYEAR AIRCRAFT CORPORATION 
Akron, Ohio - Litchfield Park, Arizona 


AIRCRAFT 
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NE of the big stories of the war is the magnificent 

work being done by the commercial airlines and 

their civilian crews in transporting vital cargoes to the 

four corners of the earth. They have rushed the weapons 

of victory to many a distant battlefield. They are blazing 

new trails for America’s postwar supremacy in trans- 
global commercial aviation. 


Goodyear is proud that a very high percentage of these 
big world-ranging transports are equipped with 
Goodyear airplane tires, tubes, wheels and brakes. From 
the ice-covered runways of Greenland to the blistering 
sands of Africa, this famed “landing crew” has proved 
its standout dependability and durability under the most 
difficult emergency conditions. 

















a 





eee 


That is why Goodyear equipment is so widely used on 
types of planes today — military, commercial and priv 
That is why it will pay you to specify Goodyear airpl 
tires, tubes, wheels and brakes — either the time-provel 
Multiple Disc or the new completely automatic Sing 
Disc — together with master cylinder, hydraulic hos 
and connections. 


This all-star combination assures better-balanced, 
matched units engineered to meet the most tig 
specifications. Our engineers will be glad to assist y0 
in selecting the proper type of Goodyear tire, tube, whet 
and brake to meet your service requirements. Writ 
Goodyear, Aeronautics Department, Akron 16, Ohi 
or Los Angeles 54, California. 
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They will /ive...to be the citizens, husbands and tation, is only a few hours away. Douglas workers, 


fathers of the future. Hundreds of thousands of builders of planes for the airlines yesterday and 
American boys, wounded on far-off battle fronts, are tomorrow, are glad that today their skill can thus 
being restored to health and life because medical bring prolonged life to the country’s heroes. This 
care, through the swift sure mercy of air transpor- is our first obligation until the war is over. 


Wan Bee gon 


GREATEST NAME IN AVIATION 





DOUGLAS EQUIPPED AIRLINES: All American Aviation — American Airlines — American Export Airlines — Brani# Airways — Chicago & Southern Air Lines — Colonial Airlines — 
Continental Air Lines — Delta Air Corporation — Eastern Air Lines — Hawaiian Airlines — Inland Air Lines — Mid-Continent Airlines — National Airlines — Northeast Airlines — 
Northwest Airlines — Pan American Airways — Pennsylvania-Central Airlines — Transcontinental & Western Air — United Air Lines — Western Air Lines — A. 8. Acrotransport 
(Sweden) — Aer Lingus (Ireland) — Aecrovias Braniff, S. A. (Mexico) — Aerovias de Guatemala, $. A. — American Airlines of Mexico — Australian National Airways — Avianca (Co 
lombia) — BOAC (British Overseas Airways) — Canadian Pacific Airlines — China National Airways — Cia. Mexicana de Aviacion — Cia. Nacional Cubana de Aviacion, S$. A. — rH 
zeiro do Sul (Brazil) — Indian National Airways — K.L.M. (Roya! Dutch Airlines) —K.N.I.L.M. (Dutch East Indies) — IBERIA (Spain) — Panair do Brazil — Panagra (Pan American 
Grace Airways) — PLUNA (Uruguay) — SABENA (Belgian Congo) — Swissair (Switzerland) — TACA (Central América) — TATA Airlines (India) — UMCA (Central America) 


Rs FIRST AROUND THE WORLD > FIRST THE WORLD OVER 


14 AVIATION, April, 1945 




















UpPLIES must go in! Regularly, and 
on time, precious cargoes of food 
—water—medicine—ammo, must be 
sot through to the men who fight in 
the deep jungles and remote mountain 
gorges of the Far Eastern battlefronts. 





» These widely scattered foraging 
groups do not see their bases for months 
ata time. Their needs are constant— 
and urgent. But pathless terrain makes 
ground supply too slow, uncertain. 

There is only one way in—one quick, 
sure way .. . by air. 

Here, the small L-4 “grasshoppers”’, 
equipped with Edo floats, are proving 
out. Landing on “mud puddles” — in 


a 


is 


AVIATION, April, 1945 


remote and inaccessible spots —they 
carry in supplies that formerly had to 
be dropped by land planes . . . make 
“special delivery” — point to point. 
So versatile have these featherweight 
seaplanes proved—in supply work, in 
rescuing isolated airmen and ground 
fighters, in securing informafion of 
enemy installations—an extensive 
training and development program in 
the use of jeep seaplanes has been in- 
itiated at Fort Bragg. The 33rd Corps 
Artillery, Brigadier General Jerome J. 


Special 
Delivery 


Walters commanding, is the unit as- 
signed. Lieutenants J. F. Denhart and 
Robert C. Krehviel are the air officers. 


The training area approximates ac- 
tual conditions overseas. Liaison pilots 
and air crew members make test res- 
cues, perfect new supply and observa- 
tion techniques—learn to anticipate 
almost any combat problem. 


The road to Tokyo is long—and 
tough. But our far-sighted military 
leaders are making it shorter and 
smoother—and tougher for Japs only. 
Contributing in the process are the 
Edo-equipped L-4s . . . little planes do- 
ing a big job. 





EDO 


FLOAT GEAR 


SERVES THE UNITED NATIONS 


EPO 


AIRCRAFT CORP. 


402 SECOND STREET 
COLLEGE POINT,L.1I.,N.Y. 
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A Job Analysis NOW will help you get Better Tools 
and Reduce Costs! 


Even in plants where everyone is satisfied with tool 
and die life, surprising improvements are made 
when the Carpenter job analysis plan. is put to 
work. And the best part of this job analysis is that 
you or one of your men can do it with very little 
extra effort and get— 


© Better Heat Treating Results 
® More Pieces Between Grinds 
® Less Machine Down Time 


®@ Lower Tool Costs 


® Lower Production Costs 
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I. The Way to Match Tool Steel to the Job... 


Suppose you are hunting for greater toughness, more wear resistance or greater 
hardening accuracy in a tool. With the Carpenter Matched Set Method you can 
eliminate the guesswork that comes up when you must select from dozens of tool steels. 
The nine Carpenter Matched Tool Steels shown on this diagram will solve 90% of 
the problems that come up in your tool room. 


And here's the best part of this method of job analysis. With the diagram and the 
Carpenter Matched Tool Steel Manual you can actually predetermine tool per- 
formance on each job. The Manual contains an 80-page Tool Index and Steel Selector 
that quickly points to the best starting place on the diagram when you have a tool to 
make. The Manual is free to tool steel users in the U. S. A., so for your copy, just drop 
us a note on your company letterhead. 


2. How to Get Better Hardening Results .. . 


. The second step in your analysis of each job is a check-up on heat treating methods. 


For proper heat treatment improves hardening results and reduces tooling costs. It 
also protects your tool design and steel selection recommendations. 


The new Carpenter Heat Treating Guide can help you check your heat treating 
methods to get more from the tool steel you use. It is a slide chart that quickly gives 
your heat treaters this important information about each Matched Tool Steel: forging 
heat, normalizing heat, annealing treatment, hardening treatment and recommended 
drawing range. It also contains tips on quenching, furnace atmospheres, etc. This 
Guide is free to tool steel users in the U. S. A., so send for your copy. 


3. And Now to Reduce Unit Costs... 


Check on tool life and output per grind! Every time a tool setup has to be torn down, 
every time a tool has to be made over, costs shoot up. By using the Carpenter Matched 
Set Method, following recommended heat treating procedures and keeping a close 
check on the results—you can nip high costs in the bud. 


And for personal help with your tool steel job analysis program, ca’l your Carpenter 
representative. He has the kind of engineering experience that can help you answer 
the question: ‘‘What are my tools and dies doing to production costs?” 


The Carpenter Steel Company * 128 W. Bern St., Reading, Penna. 


Carpen ter MATCHED 332 
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The + 
1ew Voyager 125 Stinson's contributio 
n 


towarc ca’ 
ad America's POSIwar private flying 


4 lag 
Plage with g Cruising speed of 5 mph 


What is America's Private plane going 
to look like? This is Stinson’s answer— 
a sleek, serviceable successor to the 
rugged, hard-working “Flying Jeep” 
used by the Army as an observation 
and ambulance plane. 


As with other postwar planes, the radio 
in this Stinson Voyager is a Lear Radio. 
For Stinson knows from experience 
that this is a dependable radio—a 
radio made for airmen by airmen. 


This is what Stinson has to say about 
Lear Radios: 
“In the past years we have been in- 





stalling a large number of Lear Radios 
in our Reliant and Voyager planes 
and have always found them to be 
satisfactory in every respect.” 

Lear has been making outstandingly 
fine radio instruments and direction- 
finding equipment since 1930. And 


these instruments have won a repu- 


tation for their light weight, sensitivity 
and complete dependability. 


LEAR, INCORPORATED — Radio Division: Grond 
Rapids 2, Michigan - Aircraft Radio Sales; 1860 
Broodway, New York 23, New York West Coast? 
Subsidiary: Lear, Inc. of Colif., 1010 N. Highland 
Ave., Los Angeles 38, Calif. 

Formerly lear Avia, lac. 


preference 
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Ready. willing and waiting... 


For nearly two decades we have been recognized by the aviation industry as a 
reliable source of off-the-shelf general supplies and equipment . . . Since the war our 
time and talents have been devoted largely to the production of specialty accessories 
of our own design and engineering... Only to a restricted degree were we able to 
maintain relationship with our peacetime trade ... But today, Air Associates four 
strategically located offices and warehouses, efficiently staffed and adequately stocked 
—are again fully prepared to serve the many needs of private and commercial aviation. 
Remember— whenever you require anything in aeronautical supplies or equipment — 


shipped anywhere—for prompt attention and proper prices, call on Air Associates! 


Air AssociatEs., ic. 


TETERBORO, N. J. ».. BRANCHES: CHICAGO, DALLAS, LOS ANGELES .. . 
ENGINEERS & MANUFACTURERS OF AIRCRAFT SPECIALTIES... 
SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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New, Portable Janitrol Aircraft Heater 


The photograph above shows one 
of the models of the new line of 
Janitrol Portable Aircraft Heaters. 
This model has an output capacity 
of 40,000 Btu's per hour. The over- 
all size is approximately 3 feet 
long and 1 foot square, weighs 
under 40 pounds. The fuel tank has 
a capacity for 8 hours of contin- 
vous heater operation. Fuel supply 
will last longer when heater is 
cycling. 


The unit assembly consists of a 
tamper-proof stainless steel housing. 


Unit is equipped with Fuel Pump 
and Relief Valve, Fuel Pressure 
Regulator, Fuel Filter, Magnetic 
Fuel Valve, Ignition Coil Box with 
high tension cable to spark plug, 
210°-180° Adjustable Temperature 
Control (cycling switch), High Limit 
Switch, Delay Action Fan Switch, 
Signal Lamp with switch, Relay, 
Electrical Overload Circuit Breaker. 
Axial Flow Fan with 1 h. p. motor 
for 24 volts operation. 


Data on other models with larger 
and smaller capacities is available. 








AVIATION, April, 194 





AV 





i 
i 


peater 


your 





pia» 





ECURE heater in position, plug it into an elec- 

trical outlet, run the exhaust out through the 
side of the plane. That’s all there is to it. Now 
your plane has beat... even if it wasn't originally 
designed to make provision for a heating system! 


These new Janitrol Portable Aircraft Heaters are 
completely self-contained units, designed for use 


“up to 15,000 feet altitude. Each model is equipped 


with its own fuel tank, fuel pump, air fan and motor, 
and automatic controls. You don’t have to build 
scoops for ram air on your plane, because both 
circulating and combustion air is taken from the 
interior of the plane. With a 40,000 Btu output 
capacity heater, you have at —65° F. outside temper- 
ature, heat equivalent to a ram-operated heater of 


heat. When you carry cargo you can remove the 


Your engine refuses to start in cold weather. You 
lift out your heater and direct 1 stream of warmed 
air around the engine. 

You may operate a helicopter. Six-directional 
motion makes ram equipment unfeasible. With the 
right type and size of Janitrol Portable Aircraft 
Heater no plane motion nor ram air is needed. 

Above all, your assurance of complete satisfac- 
tion is the fact that these Janitrol Heaters operate 
on the same exclusive whirling flame principle 
which has made Janitrol Aircraft Heating Equip- 
ment so outstandingly successful. 


The development of new methods of heating and: 


their application to many uses is one of the reasons 
why industry looks to Surface Combustion for 





er: 125,000 Btu’s, because you don’t have to heat up _ progress in heating. 

“i great-volumes of incoming cold air. This means Our Engineering Staff is ready to discuss the 

sin savings in heater size, weight, and fuel consumption. application of Janitrol Aircraft Heaters for your 

me And you can have heat on the ground as well as in requirements. For more information on the latest 

witeh, the air because Janitrol Portable Aircraft Heaters Janitrol developments, write Surface Combustion, 

rte operate independently of plane engines. Toledo 1, Ohio. | 
, 

ras Think of the Possibilities ! | 

aoe When you carry passengers you have comfortable | 

able. 





heater and use itfor other purposes. 








MAKERS OF: 





The famous Janitrol Aircraft Heater 
with the whirling flame, famous in 
Allied planes ail over the world. 





















JANITROL Aircraft and Portable Heaters « JANITROL Gas-Fired 
Forced Air and Gravity Furnaces, Unit Heaters and Conversion Burners 
for commercial, industrial and residential heating « S. C. Industrial 
Heat-Treating Furnaces, Special Atmosphere Generators 
and Industrial Gas Burners e KATHABAR 
Humidity Control Systems 
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fo produce “/amorrows 
STREAMLINE! 
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Here is a fully submerged pump that gives 
aircraft engines an abundance of extra 
horsepower when needed in an emer- 
gency. No robber of valuable room, this 
pump requires less than 1'2”’ space on 
outside of tank for mounting purposes. It 
supplies water or water-alcohol mixtures 
that are vaporized in the combustion 
chamber. The corrosion problem has been 
solved with special internal 


insulation as well as ex- 


117 ABBE ROAD ° 
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tged/ WATER \nsectiON PUMP 


ternal contact insulation. Engineered for 
wide temperature ranges with heat being 
more quickly dissipated. This dissipated 
heat, together with agitation caused by 
relief valve discharging directly into tank, 
also greatly reduces freezing hazard. This 
new Romec Fully Submerged Water Injec- 
tion Pump is also available with super- 
charger connections. Write for details. 
Illustrated is RD 8500A with supercharger 


connection, 
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ELYRIA, OHIO, U.S.A. 
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EXTRA VALUE FEATURES WHICH ASSU 
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SAFTI-LOCK GUM-DIPPED CORD BODY. The long-staple 
cotton fibers of every cord are locked together for extra 
strength. These cords are then dipped in a special rubber 
solution for extra protection against blowouts. 











VITAMIC RUBBER. The rubber used in both the tread and 
cord body contains Vitalin, a rubber vitamin developed by 
Firestone, which gives extra protection against weather- 
checking and wear and keeps rubber live and tough. 





SAFTI-SURED CONSTRUCTION. There are two major 
parts of a tire—tread and cord body. Safti-Sured 
Construction means that the tread and cord body are 
welded together inseparably into a unit of extra strength. 








“KNOW-HOW.” More than 40 years of experience in 
building quality tires and more than 20 years of working 
with synthetic rubber are your best guarantee of extra 
quality and performance in Firestone Tires. 





FIRESTONE AIRCRAFT COMPANY, AKRON, OHIO + LOS ANGELES, CAL 


TIRES, TUBES, WHEELS; BRAKES, AIR SPRING LANDING GEARS, BATTERIES, SPARK PLU 
FABRICS, FOAMEX CUSHIONING, FUEL AND OIL CELLS, BUSHINGS AND MANY OT? 
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BETTER TOMORROW 


(oO /ESE PATENTED AND EXCLUSIVE 
URREATER SAFETY AND LONGER LIFE 


Y, air lines are placin Firestone Sky Champion Low-Pressure Tires 
Auzeap ne Ao . oie rhe for landing wheels and tail wheels combine 

e anger light weight with unusual strength. Specify 
jaill in the blueprint stage. And Firestone Aircraft Tires on your postwar planes. 


mn the operators will rest the 
msibility for the safety of 100 or 
je passengers on every take-off and 


USS 


‘Such giant planes will need the 
t tires that man can make and 
money can buy. And that means 
stone Sky Champions, the only 
tires built with patented and 
lusive construction features which 
ide extra safety and extra strength. 
n Firestone has come such revolu- 
nary developments as the first 
thetic rubber airplane tire, the first 
mel tread tire, the first low-profile 
tty nose-wheel tire and many 
Mucts of Firestone research. And 
before the planes now on order 
‘tomorrow’s airways are ready to 
Firestone will be ready with tires 
will make them safer, more 
tndable and more economical. - 


For it is a Firestone tradition 
ys to make the Best Today... 
I Better Tomorrow. 


| For the best in music, listen to the "Voice of ; 
Firestone” with Richard Crooks and Gladys i BEST TODAY:-- 
Swarthout and the Firestone Symphony STILL BETTER 
Orchestra conducted by Howard Barlow TOMORROW 
every Monday evening over NBC network. 


Copyright, 1945, The Firestone Tire & Rubber Co, 


- MAKERS OF 


‘ UPHOLSTERY 
RAFT SUPPLIES 
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Strong, flexible ‘muscles 














These motors and power packages* are the “/brawn” 
that swings gun turrets, opens bomb bays, positions cowl 
flaps, and performs other flying and fighting functions. 


They were designed by G.E. in working out en- adapted to fit your requirements. If not, we believe 
gineered systems for various types of aircraft, and are our wide experience with applications of aircraft 
built to provide the highest practicable power / weight drive, control, and generating equipment will enable 
ratios. In their wide-range adaptability and combat us to develop a new system which will fit them exactly, 


stamina, they are typical components of G-E gun- 
turret and temperature control systems. Similarly, their 
exceptional performance characteristics typify the 
components used in still other G-E aircraft systems — 
ignition, d-c power supply, automatic pilot. 


At any rate, we'd appreciate an opportunity to tell 
you about some of the possibilities we see for apply. 
ing existing G-E systems—or to discuss the possibil- 
ities of developing something entirely new. 


In 


; ee L th dch bh General Electric Company, Schenectady 5, N. Y, 
n your design wor ere’s a good chance that one 
y gt werk - 8 *Gears designed and manufactured by Pacific Gear 


of these systems already developed by G.E. can be Works Division, Western Gear Works, Los Angeles. 











Buy all the BONDS ya 
and keep all you 
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EADY-FOR-INSTALLATION 
“POWER PACKAGES” 
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> tell 
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In a G-E power package, all the necessary devices 
are built into one compact unit to meet limited space 
requirements. Their use relieves the plane designer of 
co-ordinating subassemblies and saves subassembly 
time, As you initiate new designs, ask the nearest G-E 
ofice about sample power packages for test. 







N.Y, 


GENERAL (§) ELECT 
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WIDE RANGE OF MOTOR SIZES 





G-E 24-volt d-c 
aircraft motors 
available in both 
open and en- 
closed types for 
continuous or in- 
termittent duty, 
are made ina wide 
range of ratings— 
from 1/50 to 7 hp at speeds of 1750 to 7500 rpm. 

Features include: steel shell for rigid construction, 
aluminum end shields for light weight, field windings 
of Formex* magnet wire for resistance to aging and 
overheating. All motors are “run in” under their own 
power, and tested individually for performance. 













*Trade-mark Reg. U.S. Pat. Off. 


RIC 


674-18-8874 
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Electro. Mechanica) 
Actuators ang 


‘Electrical Controls 


Remote Positioning Controls 
. i | Actuati 

cn 
Hi ®mperature Controls _ 
erthene a : 1, Lightweight Gear 
Electri Sms — Low-Weight 
sane — and Power 

t wi “Fastop” ry nd ick 
release Magnetic Clutches — 
Flexible Power Shafting — 
Screw Jacks. 


Lear units today are giving 
reliable service on airplanes in 
operating wing flaps, cowl- 
flap shutters, landing gears, 
radiator shutters, bomb-bay 
doors, air-filter shutters, 
propeller controls, oil-cooler 
shutters, supercharger geor 
changers, intercooler shutters, 
trim tabs, cargo-loading doors 
and others. 














Lear Rotary Actuators. The Lear motor and gear train operate a 

« rotating shaft to which an arm is attached. Motion is through an arc 
which is adjustable to various needs. These provide fast operation 
with torques from 10 inch-pounds to 1200 inch-pounds or more. 
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lear Couplings allow the branchin i 
. ig and abrupt turnin 
of Lear Flexible Shafting. Their gears are estore 
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ej 
of £ 


power while turn 


Shafting oon oS work of solid shafts. 
irection. sath belts and chains. 


L Flexible reliably transmits 
ear 

ing in either o! 
pulleys, torque tubes, SP 





Lear Power Units consist of the Lear Motor and a gear 
train. They have single or double power take-offs, weigh 
approximately 34 tc 11 pounds and provide operating 
forces from 4 to 800 inch-pounds. 














LEAR, INCORPORATED + PIQUA, OHIO 
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S FROM FAST, HIGH. 


--- AIMED THROUGH ENCLOSURES 


of pu pont LUCITE™ 


The De Havilland Mosquito 
bomber is recognized as one of the 
world’s most versatile operational 
aircraft. This wooden. plane has 
been singularly successful as a 
fighter and bomber. It is said to 
have a ceiling of thirty thousand 
feet and a speed in excess of 400 
miles per hour. 


Du Pont‘‘Lucite” methyl meth- 
acrylate resin sheeting is used for 
both cockpit and bomb-aimer’s 


enclosures. This crystal - clear 
plastic has good shatter resis- 
tance, tensile and flexural strength 
and is unaffected by weathering 
over a wide temperature range. It 
can be heated and formed to 
contours having extreme curves. 


In every far-flung theatre of 
war “Lucite’’-enclosed bombers 
and fighters are helping hasten 
the day of Victory ...on ships 
like Bell Aircraft’s jet-propelled 


COCKPIT ENCLOSURE OF “LUCITE,” showing one of the side biisters 
which provide for unobstructed vision downward and to the rear. 


Uti 


DU PONT PLASTICS 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


ica 





Airacomet, Consolidated Vultee’s 
B-24 Liberator, North American’s 
P-51 Mustang, the Martin Mars, 
Northrup’s P-61 Black Widow 
night fighter and a host of others. 


E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Dept., Arlington, 
New Jersey, or 5801 South Broad- 
way, Los Angeles 3, Calif. In 
Canada: Canadian Industries, 
Ltd., Box 10, Montreal. 
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Within the Douglas A-26 Invader, newest and fastest all 
purpose attack bomber of the Army Air Forces, necessary 
flight and combat functions are performed by electrically 
operated remote control motors. Each of the compact, 
self-contained EEMCO motor-actuators is custom built to 
precise job specifications covering work, load and weight 
factors, mounting conditions and restrictions, altitude and 
temperature variants, overall operating efficiency and 
ease of maintenance. 


The EEMCO cowl flap actuators, gun mount trigger 
motors and cabin heater blower motors designed for the 
A-26 are as unique in design as the two shown here. 

Completely engaged today in engineering and build- 
ing out-of-the-ordinary electric motors for special Army 
and. Navy needs, EEMCO has the experience and ability 
to help solve your tough motor problems. Let EEMCO 
engineers go over your war time motor requirements with 
you now, and later discuss electric drive applications for 
your peace-time production or products. 














Send in your reservation today 
for ‘’Custom Built Motors for a 
World of Needs,’’ now in prep- 
aration. Copies of this limited 
edition will be distributed only 
on written request. 


ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
























Data: Wing flap actuating motor, 2 hp, 
7500 rpm, intermtitent duty type — 
Equipped with magnetic clutch and brake 
— Thermally protected — Additionglly 
protected from exposure fo dust, sand 
and salt spray — Unit designed for low 
impact torque, fo prevent damage in 
the event of overtravel caused by failure 
of electrical stops. 
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* These “envelopes” of Alcoa Aluminum placed the original gas-welding method, as- 













brazing sheet are automatically formed sembly time was cut to a mere fraction. 
and folded so that they slip together to build Many manufacturers have discovered new 
up the heat exchanger shown below. Dip economies with Alcoa Aluminum brazing 
brazing, an operation requiring only a few sheet and the brazing process. Our engineers 
ap minutes, then joins them will gladly help you fit 
rt and the housing into both into your products. 
urd a rigid, gas-tight unit. ALUMINUM COMPANY 


silure 


or America, 2182 Gulf 
Blidg., Pittsburgh 19, Pa. 


When the dip-brazing 


method of assembly re- 


changer. Heated air from primary 
exhaust heat exchanger travels in 
one direction, and fresh air for 


McQuay, Inc., Minneapolis, engi- 
neered, developed, and manufac- 








tures the Boeing B-17 Flying 
Fortress’ secondary cabin heat ex- 


cabin heat travels in another. 
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he Elastic Stop Nut uses its 

head. It has what it takes to stay 
put in a coupling. no matter how 
tough the operating conditions. 


Built into the head of every Elastic 
Stop Nut is a locking device — an 
elastic compression collar. 


This collar forms itself to the indi- 
vidual bolt thread, grips it tight. 
The nut won't loosen up or back 
off under conditions of severe vibra- 
tion, shoek or impact. 


When vou use Elastic Stop Nuts 


34 














you need no cotter pins, no lock- 
washers or any other auxiliaries 
with their attendant increase in 
assembly and servicing costs. And 
you can turn them up to the torque 
you need and be sure they will stay 
there. No backing up or straining 
to find a cotter-pin hole. They can 
be used over and over again yet 
still lock. You can use them on any 
standard bolt. 


Here is positive insurance against 
loose nuts which will result in re- 
duced coupling maintenance costs. 








ELASTIC STOP NUT CORPORATION OF AMERICA 


Sales Office—1060 Broad St., Newark 2, N.J. 





ESNA recommends Elastic Stop 
Nuts for vital flange couplings, 
or any other fastening under 
conditions of vibration, impact, 
shock or stress reversal. Let 
us send an application engineer 
to discuss the Elastic Stop Nut 
way of avoiding possible nut 
failures in your plant and on 
your plane. 

















ESNA 


TRADE MARK OF 







Union, New Jersey 
and Lincoin, Neb. 


ELASTIC STOP NUTS 


Lock Fast to Moke Thinas Las? 
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|| Worth its weight 


When drilling for oil . .. America’s black gold . . . occa- 
sional breakdowns are almost inevitable—even with 
the finest of equipment operated by experienced men. 
And such breakdowns are costly—in time and money. 
That’s why the helicopter, postwar, can be worth 
its weight and more... when used as an emergency 
carrier to rush urgently needed replacement parts to 
the scene of drilling operations—in minutes instead 
of hours. 

For the postwar helicopter, used as a cargo carrier, will 
be equipped to carry loads comparable in weight and 
bulk to the capacity of a medium motor truck. And 
it will need neither roads, rails, nor landing facilities. 





No matter how rough the terrain or remote the area, 
the helicopter, operated by professional pilots, will 
transport freight, supplies, passengers—even heavy 
machine parts, safely, swiftly, and economically. For 
on the basis of cost per ton-mile to isolated points, 
helicopter transportation is almost unmatchably low. 


At McDonnell, right now, our main job is to make 
planes, parts, and plastics for war... all we can as 
fast as we can. But we’re working too, on a compre- 
hensive helicopter developmental program . . . to offer 
you and your organization, postwar, this specialized 
transportation service ...adaptable to almost any 
type of cargo...almost anywhere in the world. 
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Seamless Steel Tubing... 


Brings Many Machining Advantages 


Use of seamless steel tubing as stock for cylindrical is furnished to close dimensions with scale free smooth 
parts assures fine machining qualities. Repeated cold surfaces. Frequently finishing operations are the only 
drawing and annealing under carefully controlled con- machining required. Lighter than bar stock, tubing can 
ditions, refines the wall structure to the characteristics be handled faster and at lower costs. Other advantages 
required for cold up-setting, punching, turning, thread- are lower temperature increase, higher permissible cu- 
ing and other operations. Michigan mechanical tubing ting speeds and longer tool life. 


Consult Michigan engineers on the suitability of tubing for any machine part 


COLD-DRAWN SEAMLESS STEEL TUBING 
AIRCRAFT © MECHANICAL ¢ PRESSURE * STRUCTURAL 


MICHIGAN SEAMLESS TUBE COMPANY 
SOUTH LYON e MICHIGAN 





Aworded Feb, 12, na 
First Stor Sept. 9 1 
Second Star May 27,194 
Third Stor Dec. 2, 14 
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PAYS DIVIDENDS IN 
GREATER SAFETY FOR 
FIGHTING MEN 
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BOLTON MANUFACTURING CORP., WEST HAVEN, CONN. 


le cut 








RADIO SHIELDED IGNITION ASSEMBLIES 
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It was custom built for use in a tractor—to seal the 
opening through which the gear shift lever passes into 
the transmission case. Its job is to give positive pro- 
tection so that no foreign material can invade the 
transmission. As with all Sirvis products, everything 
about it is special: it was specially designed from an 
engineer’s specifications; special soft, flexible, high ten- 
sile leather was carefully chosen, tanned and treated 
in accordance with a Sirvis formula developed by 
Chicago Rawhide engineers; its manufacture was sub- 
ject to rigid laboratory control; and the finished prod- 
uct is the result of 66 years’ experience in processing 
leather to protect and seal vital machine parts. This 
seal delivers uniform and constant protection under 
toughest service conditions. 


draw upon Chicago Rawhide’s unparalleled reservoir 
of specialized engineering experience? If unusual pre- 
Cision, resilience, long service or resistance to pressure, 
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Man’s Genius for making things is limited 
only by the physical properties 
of the substances used to make them. 


If mechanical protection is your problem, why not 






=~ 
‘ 













MR. ENGINEER ... here’s a very special fulcrum seal 


shock or vibration is demanded in packings, washers, 
gaskets, couplings or valve discs . . . Chicago Rawhide 
research can develop the properties you require, and 
careful production control can assure the most exact 
processing. For precision performance in protective 
coverings and seals, specify Sirvis mechanical leather. 


SUVS 


CHICAGO RAWHIDE MANUFACTURING CO. 
1305 Elston Avenue 


pa ee 
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PROVIDE 
A BALANCED PRODUCTION LINE 
FOR FAIRCHILD CAMERAS 



















es 


At Fairchild Camera and Instrument Corporation, 
production lines require-quick changes in operations, 
Drilling, tapping, reaming, and counter-boring of all 
sizes of aerial camera parts are some of the important 
jobs assigned to Walker-Turner Drill Presses. These 
rugged, simple tools are readily moved from one de 
partment to another, or within departments, as needed. 
Because of Walker-Turner flexibility, all operation 
changes can be made quickly — regardless of size of 
part. Thus a steady flow of urgently needed ¢amera 


parts is maintained. 


WALKER-TURNER CO., INC., PLAINFIELD, N. J. 
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The ravages of high temperature and 
corrosion are barred from your prod- 
ucts when you build with stainless 
steel—and when you specify Superior 
Stainless STRIP Steel, every produc- 
tion advantage is realized. The exact 
required physical characteristics and 
dimensions for your needs join with 
any desired coil lengths to simplify 
your fabrication problems. Let us 
detail the Superior reasons! 
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| Sam sor your busy < 
plant, there are hundreds, 


perhaps thousands, of grease- 
lubricated ball bearings like 
the one shown at the right. 


As you know, their efficient 
operation depends largely upon 
a grease that continuously cov- 
ers the highly polished surfaces 
and provides strong films for 
protection against wear, rust 
and corrosion. At the same 
time, this lubricant must seal out 
impurities, minimize leakage, make 
frequent re-packings unnecessary. 

Today, in thousands of U. S. plants, 
Gargoyle Greases BRB, are providing this 
maximum protection. They are outstand- 
ing for their stable structure and their resist- 
ance to oxidation and separation over long 
periods in service. 
Get Gargoyle Greases BRB, and be sure 
| your ball bearings have the best body-guards 
you can buy. 
SOCONY-VACUUM OIL CO., INC. 
Standard Oil of N.Y. Div. - White Star Div. - 
Lubrite Div. - Chicago Div. - White Eagle 


Div. - Wadhams Div. - Magnolia Petroleum 
Co. - General Petroleum Corp. of Calif. 


CALL IN SOCONY-VACUUM 
FOR “CORRECT LUBRICATION” 











Socony-Vacuum's 


| 2 Sere 


to Lower Production 
Costs for You! 
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Northrop Black Widow 
Night Fighter 


PRESTIGE ESTABLISHED IN THOUSANDS 





0F COMBAT MISSIONS! 


(tampion Ceramic Aircraft Spark Plugs are setting out- 
mnding records for performance and dependability in the 
service of our air forces—from pilot training through to 
utimate combat missions. That's why Champions have 
ben supplied in ever increasing quantities to the air forces 
forfour years past. Leading air line operators have likewise 
increased their demand for Champions because of their out- 
sanding efficiency, economy and dependability. This pres- 
tige established in gruelling wartime service is a guarantee 
Champion’s continuing better performance and dependa- 
bility after Victory. Use Champions and Fly with Confidence. 
Champion Spark Plug Company, Toledo 1, Ohio. 


HAMPION 


SPARK PLUGS 
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Model EL-1095 Aircraft Actu- 
ator designed by Pacific- 
Western engineers several 
years ago is currently used 
to actuate wing-flaps on four- 
motor bombers. Model EL- 
1095, equipped with a 34 hp. 
motor, has a capacity of 573 
in. Ibs. at full load speed of 
110 rpm. Has a torque-limit- 
ing slip-clutch set at 600 in. 
Ibs. for safety factor. Meets 
AN-M-10 specifications; and 
21-D winterization directive. 


Sound engineering on mechanical power transmission problems is a 
service Pacific-Western has been providing the aviation industry 
since the beginning. Fifty-three technically trained specialists are at 
your service for designing special applications for speed reducer 
units and actuators for operation of wing flaps, landing gear, trim 
tabs, oil cooler flaps and other moving members of an airplane. Use 
this Engineering Department for all your actuator problems. They 
can save you time and money. Write or phone our nearest plant for 
service. No obligation. 


GEARMAKERS and ENGINEERS 


Pacific-Western Gear make a complete line of gear reducers and actuators designed 
especially for the aircraft industry. Pacific-Western Actuators are available in two 
torque types; one type for limited rotation up to 120° at 6,000 in. Ibs., another type 
for output speeds down to 100 rpm. at 5,000 in. Ibs. torque. The jackscrew type is 
available with capacities to 20,000 Ibs. screw load and strokes to 10 inches. Write for 
performance charts and technical data. 


PACIFIC WESTERN 


ia KE ti FP a PRODUCTS 


AVIATION, April, 194 

















How come more ADEL hydraulic se- 
lector valves are in aircraft service 
thon any other brand? How come 


they receive highest praise from 


© : 7 ee "has 
Giese es 
All critical components are hardness 
tested 100% at ADEL 


maintenance men, military and com- 
mercial alike? Here’s why! 


Flyers need perfect performance of 


their planes no matter where they 
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are, over Germany or over the South 
Pacific jungles. Because of its stabil- 
ity, its proven, long-lasting quality, 
its unvarying uniformity, its capacity 
for standing the tests of time, tem- 
perature, humidity, corrosive action 
of liquids, and its ability to stand 
the gaff and be ready for instant 


service wherever and whenever 


ADEL valves are tested at pressures 
far exceeding requirements. 





needed, stainless steel has always 
been ADEL’s choice. 


Each and every one of the more 
than 500,000 ADEL hydraulic units 
now in service uses stainless steel for 
poppets, stainless steel for camshafts 
and stainless steel for all critical 
working parts— heat-treated to as- 
sure long service life...ground, micro- 
finished, lapped and polished on 
specially designed ADEL equipment 
to assure standardization, inter- 
changeability and top performance. 
For information, see nearest engi- 


neering service office. 





Cstetday : 


Erco “took off’’ as the first cc 
created solely to mechanize =~ 
airplane production... by crea 
the propeller-profiler, the av 
punch and riveter, the stretc’ 

the metal shrinker and the 
former ...Well before Pearl 
Erco extended its pioneering 

the personal plane field and 

the now historic spin-proof E 


beady 


Erco designs and manufactures 
spherical and streamlined tu 
for Navy bombers...radar a 
other military equipment... plus 
production machinery for the — 


GMmOItOW 


Erco will resume production of 
the spin-proof Ercoupe... your 
... certified “incapable of spinning 
by the Civil Aeronautics Administ 
..-Pprecision-engineered with 


Erco “‘know-how.” You won't have. 


to wait for improvements in 
personal planes —they'il be 


PORATION. 
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"WORLD TRADE 












tatements by aviation’s leaders on THE SHAPE OF FLYING TO COME 


Sint 





is The Road to World Peace’ 


says JACK FRYE, President, Transcontinental & Western Air, Inc. 


"ATOW is the time to plan the world air system of to- 

morrow so it will work constantly for world peace and 
progress. For air commerce brings the markets of all the 
world within reach of every nation and makes it advanta- 
seus for every land to remain on good terms with every 
her, since all will buy from all and seli to all the others. 


“Because it is poor business for a nation to go to war 
with its best customers, we will have in international air 


@ 

Right, Mr. Frye. But if aviation’s great potentialities for peace 
and progress are to be realized, aviation’s plans for the future 
must be sold to the U. S. “test pilot” market—the air-minded 
people who are habitually first to accept any change for the better 
in business or in private living. 

This is the market aviation thinks of when it thinks of the 
more-than-a-million TrmE-reading families (America’s best pros- 


transport one of the soundest supports of world peace. 


“And the only requisite for developing such world- 
wide commerce is freedom for the international airline to 
seek out its own most fruitful level of usefulness and service 
—freedom for the airline to earn its way by its own full 
contribution to world benefit, unhampered by monopoly 
and unpampered by subsidy. It is an opportunity which 
must not be neglected. It may not soon come again.” 


pects for planes and for air transportation). Hundreds of thousands 
of Time-reading executives now use the airways to fly themselves 
and their products. Wherever they fly, Tre flies too. Look 
around you the next time you are traveling by plane and see for 
yourself how many of your fellow travelers are reading copies of 
Tre. The best place to talk to these people is in Tiwz—for they 
vote Time their favorite magazine 7 to 1 over the runner-up. 


Believing that the ideas of awiation’s leaders are always of interest to the aviation industry. 


TIME here gives them wider circulation 


in the name of 


AVIATION’S 
SILENT 


PARTNERS 
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An Economical 
Refinishing System 
for Surplus Planes 


Rejuvenator saves the old dope job without recover 

ing. It seals cracks and brings flabby surfaces back 

Berryloid Fabric Rejuvenator provides the ideal  ‘o life. 

material for refinishing camouflaged military planes. Used with Berryloid 405 Dope Cleaner and 
It softens and plasticizes old dope through to the Berryloid Pigmented Dope, this new material pro 

fabric, restores tautness, and provides a perfect base vides a fast, economical, highly satisfactory finishing 

coat for Berryloid Pigmented Dope, available in27 system for used planes. 

popular colors. Ask any Air Associates office or write us direct 
If the fabric is still serviceable, Berryloid Fabric _ for free bulletin. 


BERRYLOID 


AIRCRAFT FINISHES 


BERRY BROTHERS 
As nts, Varnishes ‘-Enamels-Lacquers 


Walkerville, Ont. 4 








Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON « JERSEY CITY «+ CINCINNATI + CHICAGO « ST.LOUIS * INGLEWOOD, CALIF. « MONTREAL!e WINNIPEG « TORONTO 
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A few of the more than 3000 specialists who 


| ) 3 eo. 3 ; 
eople who make Collins Radio Eesetecserene 



































T’S one thing to design a superprecision product 
—but it’s a far tougher job to design it for 
speedy, low-cost mass production! 

Take one example—aircraft instruments. These 
complicated mechanisms have more precision than 
the finest watch ever dreamed of. Yet these super- 
precision instruments are rolling off the produc- 
tion lines at a rate that was seemingly impossible 
until Jack & Heintz engineers redesigned them for 
mass production. 





These men threw away the rule books. Working 
hand in hand with production specialists, they sim- 
plified design, figured out new methods of manu- 
facture and assembly—licked dozens of problems 
that had been production bottlenecks. When they 
finished, they had an ultra high precision product 
that could be turned out in the mass quantities 
needed to keep up with the growing demands of 
our global war. 

The same engineering job has been done on 
dozens of other vital wartime assignments—many 





Jack & Heintz Inc., Cleveland, Ohio. Manufacturers of aircraft engine starters, generators, gyro pilots, 
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of them still on the secret list—in Jack & Heintz 
engineering laboratories. The net result has been 
greater quantities of precision aircraft equipment 
in far shorter time—and with important economies 
in both manpower and money. 

Valuable as it is in war, this unique and effective 
engineering ability holds equal promise for peace. 
Already, startling new developments are on the 
way from the minds and drawing boards of these 
men who won’t take no for an answer. 


Look to Jack & Heintz for better things for flying! 
ACK & H EINTZ 
gyro flight instruments, magnetos, motors. CSncorf $ 
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Why You'll Want 
This “Propeller with a Brain’’ On 
Your Private Plane of Tomorrow 


Yes Sir! To perform at his best, any golfer needs a set of 
clubs . . . not just one. Because each club has a different 
pitch .. . meets the ball at a different angle . . . so the golfer 
can vary his clubs to meet varying conditions and shoot a 
whale of a lot better game. . 


Likewise, to perform at its best, any airplane needs a 
propeller that varies its pitch . . . varies the angle at which 
it meets the air. . . so it can deliver peak efficiency under’ 
varying conditions of flight. And that’s why you'll want 
an Aecromatic! It’s the one and only propeller that varies its own 
pitch . . . automatically . . . without instruments or controls. 


In terms of performance for your postwar plane, Aero- 
matic means one-fourth shorter takeoff runs . . . one-third 
higher rate of climb . . . cruising faster and farther at the 
most favorable altitude . . . all with minimum fuel con- 
sumption and engine wear. And it means long glides for 
happy landings . . . with an instantaneous change of pitch 
for a quick pickup if you overshoot the field. 





If you fly, or plan to fly, you'll want an Aeromatic Pro- 
| | peller on your plane. Write to your aircraft manufacturer 
about it today. And if you'd like our little get-acquainted 
folder, containing a diagram of the “‘brain’’ in an Aero- 
matic Propeller, don’t hesitate to write to Aeromatic, 226 
Scott St., Baltimore 3, Md. We'll be glad to hear from you. 


t ‘ 









Air Controlled 


KOPPERS conpany, inc. 


~ BARTLETT;-HAYWARD DIVISION 
Licensed under patents of EVEREL Propeller Corporation 
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MERIAM 





1. 2-tube manometer 
in a single case. (One 
tube for water, the other 
for mercury.) 


sidual_ Units: 


a 


2. Pressure generator 


with necessary valve and 


rack for mounting in-. 


A thermometer in the manometer case indicates true temperature at all times. 


The tube roller mechanism provides fine vernier control; clips permit con- 
venient placement and removal of indicators. 


The foregoing and many other features are an indication of the expert con- 
struction of this instrument. It is a unit made in keeping with the valued 
Meriam tradition of quality—a unit that is dependable, accurate, and con- 
venient to use—greatly facilitating testing. 


THE MERIAM Tydfzaeneul COMPANY 


10928 MADISON AVENUE e CLEVELAND 2, OHIO 


ASK FOR 
Bulletin 27 
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UST published, this 48-page, illustrated 
catalog of AMERICAN TIGER BRAND 
Control Cables 1s packed with helpful, 
practical information that you will find 
invaluable in meeting your specification 
and design problems. 

The book completely describes both 
non-flexible and flexible cables, their prin- 
cipal uses and their distinguishing charac- 
teristics, 

It details the correct procedure for coil- 
ing, measuring and cutting. Shows how 
carefully Ticer Branp Cables are tested 


to insure safety and longer service. Gives 
complete instructions for cable splicing, 
with every step clearly pictured. Lists the 


common causes of cable failure and tells 


how to avoid or minimize them. Describes 
the proper pulleys and correct dimensions 
recommended for best results. Includes 
complete tables of comparative strengths 
and weights. 

This comprehensive guide to proper 
cable selection and application deserves 
a place in your reference files. Write us on 
your company letterhead. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago, and New York 


COLUMBIA STEEL COMPANY 


San Francisco 


United States Steel Export Company, New York 





VS 








UNIDEPeo STATES STE BL 





VIA’ 
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The Aircrafismen Fastener Used on the 
Mustang Spinner 





sa 
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View Showing Fastener with Nut Loosened and 
Clevis Disengaged 





Mowing Nut Tightened and Clevis Held Securely 





and Accurately in Position 
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“On the Nose’ 


of every 





Mustang is an 
““‘Rircraftsmen’’ Spinner 
& . : 


This complete unit, incorporat- 
ing our patented quick-acting 
fastener, is designed and pro- 
duced by The Aircfaftsmen Co. * 
of Inglewood, California. 










Every Mustang and P-51 Fighter today is equipped with this 
improved nose spinner It incorporates a number of features 
which provide faster servicing on the ground and better per 
formance in the air. 


1. Simple in Design. Consisting of front and rear sections. Rugged, 
triangular box section of rear assembly gives unusual strength and rigidity 


2. Spot Welding is used for strength and smoothness of contour. 


3. Solid Bulkhead prevents air pumping action through blade 


apertures. 


4. Patented Fastener holds the two sections accurately and securely 
in place. Loosening six or eight nuts, requiring less than one minute, pet- 
mits quick removal of nose section for access to propeller. 


Other Applications 


This patented AIRCRAFTSMEN FASTENER has many other applica- 
tions in cowlings, gun housings and other removable assemblies. We will 
be glad to submit drawings and help work out your attachment problems 


Avenue 
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w™ THE Sperry Gyrosyn Compass This flight and navigation instrument 
you can do just that! It givesdead- —_is a Directional Gyro synchronized with 
beat indications ... accurate magnetic _the earth’s magnetic field, providing 
headings...is without northerly turning __ stable indication under ail conditions 
error, oscillation or swinging. And it of air turbulence. Write our Aeronau- 
does not require resetting. tical Department for information. 


SPERRY GYROSCOPE COMPANY, INC. creat neck, Nn. Y. 
Division of the Speerry Conpocnison fs 


LOS ANGELES + SAN FRANCISCO « NEW ORLEANS 
HONOLULU , * CLEVELAND . SEATTLE 


GYROSCOPICS « ELECTRONICS + RADAR «© AUTOMATIC COMPUTATION oe SERVO-M ECHANISMS 
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THINK in terms of Magnesium "for strength and utility. 


Therefore, the use of 


for most efficient weight-saving.... such shapes reduces 
; \ 


weight even further and 


Profit fully from magnesium’s weight-saving lowers the cost of structural assemblies. 
ability by planning your designs around this Whether your design calls for magnesium 
lightest of the lightweight metals. When you castings, forgings, shapes or sheet, you'll get 
seek to improve performance by cutting out maximum dependability by calling on American 
useless weight, Mazlo Magnesium Products give Magnesium for these products. Aluminum 
you strong, dependable products. Company of America, Sales Agent for American 
In Mazlo extruded shapes, like these shown Magnesium products, 1713 Gulf Building, 
here, metal is placed exactly where required Pittsburgh 19, Pennsylvania. 











MAGNESIUM PRODUCTS 
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This big glider is a 15 man troop and cargo complicated but rugged system of wiring that 
carrying glider . . . that much we can tell provides for ignition, lighting and instru- 
you of this secret weapon. And it carries a ment application. 
two-way radio. Wire is going to do its part 

Form No. C-503 covers Steelductor cable now 
in helping Joe to reach Berlin and TOKYO. used-on 2. majority of our Géhting 





Service long rendered to automotive, electri- planes. Form No. 838 covers Auto- 
cal and industrial users have taught Auto- Lite’s low-tension abrasion-resist- ass 
Lite the things that count in wire and cable. ant wire and cable. Write for your te 





Joe knows the pilot uphead can bank on the copies today. 


THE ELECTRIC AUTO-LITE COMPANY . 


PORT HURON, MICH. Wire and Cable Division SARNIA, ONTARIO 


AUTO-LITE WIRE>SCABLE 


TUNE IN “EVERYTHING FOR THE BOYS’’ STARRING DICK HAYMES — EVERY TUESDAY NIGHT — NBC NETWORK 
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Thermocouple Type 





Radio Compass Indicator 





Tuning Meters 


The HICKQK-aircraft line includes elec- 


SY oe" hd > . . 
; the ae trical thermometers, radio compass indi- 
a 
ae a8 a \ cators, tuning meters, ammeters, volt- 
y “\ : 1 4 es > . 7 
a oS * meters, landing indicators and shunts. 










Noted for high precision and fine accuracy. 
HICKOK instruments, made for more 
than a third of a century, have always 


been held in highest esteem. 


“THE HICKOK ELECTRICAL INSTRUMENT CO. 


10525 DUPONT AVENUE e CLEVELAND 8, OHIO 
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It is reported that....... 


New ideas in highway busses in- 
clude: separate engines for each driv- 
ing wheel, hydraulic transmission, 
increased use of aluminum, 50 pas- 
senger capacity, two decks, wider 
ar and steam power. Business 


get ready with CONE ter temerrew 


A new process deposits a ceramic 
insulating covering on electric wire. 
_—" Electric Co., N. Adams, 

ass. 


get ready with CONE fer temerrow 


A new storm-proof wire for rural 
electrification is made of steel wire 
covered with copper. American Steel 
& Wire Company. 

get ready with CONE fer tomorrow 


About 10% will be added to the 
country’s cold storage capacity if 
to use a 12 million cubic foot 
imestone mine for that purpose are 
successful. Food Industries. 


get ready with CONE fer temorrow 


‘Molecular distillation” is now out 
of the laboratory-stage and promises 
to do such incredible jobs as to 
separate fish oil from its smell. 
McGraw-Hill Overseas Digest. 


get ready with CONE fer tomorrew 


A hardware wholesaler carrying 
50,000 items plans to set up a chain 
of “cafeteria style” hardware stores 
after the war. George Worthington 
Co., Cleveland. 


get ready with CON E fer tomorrow 


Claims for the new home heater 
developed by the “Bituminous Coal 
Institute include: one-third reduc- 
tion in fuel use, 50 hours of heat in 
one stoking, cost under $100. To 
parallel this development, Anthra- 
cite Industries Inc. has a furnace 
2x3 x 3 feet that weighs only 75 
pounds. It consists of a tube with 
the coal entering at one end and 
_— forced out at the other. Coal 

ge. 


get ready with CONE tor tomorrow 


A new surgical lamp projects a 
cone of ultraviolet radiation, through 
which germs cannot pass, around the 
wound. Hanover Chemical & Mfg. Co. 





One of the large oil companies an- 
nounces a motor lubricant claimed to 
be unaffected by temperatures from 
100 below to 200 above zero. Cities 
Service Oil Co. 


fet ready with CONE fer tomerrew 


A new stirring device is driven by 
an extended motor that revolves the 
internal rotor by magnetic attrac- 
tion. Ohmite News. 


get ready with CONE for tomerrow 


A large trucking company, operat- 
ing in eleven states, plans to add air 
freight service as soon as planes are 
available. All States Freight Inc. 


get ready with CONE fer tomorrow 


A chemical company has produced 
a solution which, it claims, will pre- 
vent runs in stockings and may be 
applied with a sponge. Monsanto 
Chemical Co. 








le, 


A flashlight, in which battery, bulb, 
and lens are cast in a cylinder of wax, 
is said to be cheap enough to throw 
away when its batteries are ex. 
hausted. Geyaun Manufacturing Co,, 
Charlestown, Mass. 


get ready with C ONE for toms: rew 


The electron micro-analyzer re. 
ports on the atomic composition of 
particles too small to be seen by 
microscopes. By its use the point ofa 
common pin ean be made to-look as 
vast and rough as a mountain range, 
Optical Society of America. 


get ready with CONE fer temerrew 


In war planes the present type of 
engine is twice as efficient as jet pro- 
pulsion at 150 miles per hour; the 
two are equal at 300 miles; and at 
550, jet propulsion is twice as effi- 
cient. EMPIC No.7. 


get ready with CONE fer temerrew 


Steam busses, now being designed, 
appear to have many advantages, 
including smooth operation, no id- 
ling, no fumes, low operating cost, 
engine braking, and longer service 
between overhauls. Bus Transporta- 
tion. 
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Hartwell’s new, stainless steel, flush door latch eliminates 
the slow, tedious removal and replacement of inspection 
and access doors. Because of its fast action, it can save as 
much as 30 minutes in the inspection of a single plane. 
Its flush installation and positive lock give it a multi- 
plicity of uses. 

In addition to inspection and access doors, aircraft manu- 
facturers are specifying the Hartwell flush latch on radio 
panels, baggage compartment doors,emergency exit door 
plates, galley cabinet doors, magazine racks, upper berths. 


The Hartwell latch presents a smooth, flush surface; 
eliminates projecting knobs; lets you get into narrower 
spaces. It can be used on doors of varying sizes, shapes 
and material, and with or without a flush hinge. Simple 
in design, it is inexpensive to produce, and can be sup- 
plied unmounted or spotwelded to an installation plate. 








Single source for 779 different aircraft 


production parts and tools 


HARTWELL 


AVIATION SUPPLY COMPANY 
3417 Crenshaw Boulevard, Los Angeles 16, Calif. 
Dalles, Texas + Detroit, Mich.» KansasCity, Kansas. 


~ 
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Patent applied for. 





Made of Stainless Steel. Redesigned for greater 
strength, the new Hartwell flush door latch, 
H-4600, is now being made of stainless steel. 
It is interchangeable with the initial Hartwell 
latch, H-4525. Weighs % oz. 





Douwble-Action, Flush Hinge. Hartwell’s new flush 
door hinge, made of stainless steel or Dural, 
is a companion piece to the flush latch. A cen- 
ter leaf, operating on twin hinge pins, provides 
a flush, splash-proof fit. Spring-loading con- 
trols the degree of travel. Standard sizes: 1% 
and 3% in. Other sizes made to order. —. 
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To meet the requirements of today’s air- 
craft, ignition cable must perform satisfac- 
torily under all atmospheric conditions from 
sea-level to ceiling, in all parts of the world, 
and under rapid changes in altitude, hu- 
midity and temperature. It must resist the 
deteriorating effects of corona, abrasion, oil, 


age and heat. 


Packard high-altitude aircraft ignition cable 
meets these requirements better—and lasts 
longer—than any other cable. Where the 
best and most reliable high-tension cable 








is required, Packard cable is on the job. 
To produce this finer aircraft cable, Packard 


engineers, in cooperation with the air forces, 
aircraft industry and airlines, developed a 
tough, synthetic rubber sheath over a special 
dielectric insulation, with a reinforcing net 
braid between. Packard cable delivers the 


current when and where it’s needed. 


Packard high-altitude aircraft ignition cable 
is supplied with either copper conductor 
(No. 530-E) or stainless steel conductor 
(No. 531-E). You’re right with Packard cable. 





A second star 
» has beén added for 
excellence. 





AVIATION, April, 194 









\ RITE and tell us any problems you 


may have on precision parts. Here, in 


one organization with two great plants, 
vare ALL the facilities the most complex 
production problem requires . . . from 
engineering skill through all phases of 
machining. Long before the war, ovr 


€ 


te 
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performance earned top rating in the 
industry. We’ve “come. through” under 
total war output ... and we intend to 
stay at the top after Victory! We may 


have an open capacity on your require- 
ments now. Ask our Executive Sales 


Office to mail you a booklet covering 
our complete plant facilities. 


5 
@ THE SUCCESS of the Aeronautical Products, 


Inc. Helicopter, designed and built by our own 
craftsmen, promises new accomplishments in the 





post-war age of flight. * — 






































8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 


Tolilal-Meelal: MCl-1-1 am Clals\-l tam Im @ls)) >] Master aTolae OIE aleiiale, solute Checker « Angle Tangent to Radius Dresser 


ne Bars e Straight-side Spline, Serration é volute line and Helical Spline Plug and Ring Gages « Thread 


3 Gages ¢ Spur and Helical Master Cears N tion Ge ¢ Propeller Hub Gages « Built-up and Special Gages # Gea 


e and Index Fixtures ic Power, Contro Utilization and Distribution Units e Engineering, Design and Developmen! 
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The job is to harden only the teeth of hand hack saw blades 
—with 6 blades completed every 10 seconds, or 36 blades 
per minute. 

The amazing speed ... accuracy . . . uniformity, all come 
with radio-frequency heating at 8500 Btu’s per square inch 
per minute. Compare this with the old method, at 5 Btu’s per 
square inch per minute. 

Similar high speeds are possible in every metal heating job— 


10 KW RADIO-FREQUENCY GENERATOR 


This unit has many applications. Its ‘“‘table 
top” work surface eliminates the need for small 


tables, and all controls are centralized on the annealing, hardening, brazing, sintering, forging and soldering. 


sloping panel. Large sturdy casters provide : : : +49 “ ” 
setae’ mail. And the heating is so simple that it’s a “push button” job for 


unskilled help. 

Another great advantage comes with Westinghouse design . . . 
a single shielded cabinet contains generating equipment and 
controls, easy to install and maintain .. . requiring a minimum 
of space. 

Westinghouse Radio-Frequency Generators for induction or 
dielectric heating are available in eight different standard sizes 
up to 200 kw, with a range of frequencies for all but the most 
unusual needs. For added information, write for Descriptive 
Data 85-800. Or, for aid on any specific application, ask a 
Westinghouse engineer to call. Write Westinghouse Electric & 
Manufacturing Co., P.O. Box 868, Pittsburgh 30, Pa. J-0s008 
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FLEX-O-TUBES Help B.29’s 


DELIVER BOMBS TO TOKYO 


The big superfortresses carry Flex-O-Tube hose assemblies in 
air pressure lines, oil lines, fuel lines and hydraulic lines. These 
ships can travel faster, higher and farther than any other heavy 


bomber in the world. Flex-O-Tubes are trustworthy. 


LAFAYETTE at 14th AVE. 


DETROIT 16, MICHIGAN 
al a Offices: CHICAGO -. FORT WORTH 
. LOS ANGELES : NEW YORK 


SEATTLE - TORONTO, ONT 


66 AVIATION, April, 194 








OTHER TYPES 0) 
AIRCRAFT INSTRUMENTS 


Ammeters and voltmeters 


on-indication equipment 


Positi 
Temperature and pressure- 
indicating equipment 


es 
Tachometers and synchroscop 


. . . es 
*Remote-indicating compass 


Electric gyroscopes 
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Liquid-level-indicating Equipment 


ECAUSE the fuel tanks of the different types of aircraft 

vary widely in size, shape, number, and location, the fuel- 
level instruments which operate successfully in one type of plane 
are seldom usable in another. This applies especially to the 
transmitters. General Electric has, therefore, designed and built 
several hundred different types of transmitters to meet these 
specific requirements. 

When our facilities are no Jonger needed for war, we will 
continue to build many designs of aircraft instruments to meet 
your specific needs. 

For help in the selection and application of G-E liquid-level- 
indicating equipment, write for Booklet GET-1066. For an 
explanation of the theory of operation of the various systems 
and detailed descriptions, write for Booklet GET-1185. General 
Electric Company, Schenectady 5, N. Y. 


BUY ALL THE BONDS YOU CAN—AND KEEP All YOU BUY 


GENERAL @ ELECTRIC 


607-7-6399 
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Is there a-place for’Moraine Porous Metal. 


in your product? That’s hard to say .... 
considering that present applications of 
this: unique material cover such dissimilar 
items as refrigerators and pneumatic tools. 


In refrigerators,,MPM elements filter out 
harmful substances to protect the control 
valves, expansion valve and compressor— 
separate oil from the refrigerant—serve as 
retainers at each end of the dryer or dehy- 
drator—and filter out particles in the oil 
lines to safeguard bearings. In pneumatic 
tools, an. MPM element is provided ahead 
of the valve to protect the fine orifice from 


WAR BONDS SAVE LIVES . 


DAYTON, OBIO 
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POROUS METAL 


(COMMONLY KNOWN AS POREX) CS RUE 
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damage by dictiee teat kacietfal substances, - 
while another separates» moisture out of . 
compressed-air. lines. . 
Perhaps it is more informative to point out .. 
that Moraine Porous Metal has application ‘ 
wherever the flow ‘of ‘fluids, gases.or air 
requires filtration, separation, diffusion” oe 
metering, To these functions; Moraine 
Porous Metal’ brings: the “advantages of~ 
aceurately controlled porosity, tortuous. Fie 
flow passages, good strength and proencanp “ 
and adaptability’ to fabrication in. the most - 
efficient shapes. Aaveedaata today. 
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U. S. Carrier Launches Navy's Grumman Hellcats 
AIRCRAFT ENGINEERING 
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Marines flew their first fleet of Commandos from San 
Diego to Honolulu in 13 hours...2,660 miles non- 
stop across unbroken waters. And, each Commando 
flew at a gross weight of 50,000 lbs. In such gruelling 
operations as Midway, the Gilbert Islands, Terie ‘aa 
Saipan, Curtiss C ‘ommandos sped vital cargoes of troops 
and supplies — evacuated the wounded. Yet, in fifteen 
months, the Marines never lost a single Commando. 


Under the hardest of pounding in this and the other 
theaters of war, Curtiss Commandos have piled up in- 
valuable flight and operating experience which Curtiss 
engineers have used to full advantage in developing 
the Commando to its present high stage of perfection. 


When the Commando again “dons its civvies” as the 
world’s largest and reas twin-engine, luxury transport, 
airlines will be offered a thoroughly proven airplane 


Passed the toughest tests ever given a Transport Plan 


. 
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TELL YOU 





whose operating economy cannot be matched on shi 
and medium range flights that account for over 9 
of all domestic air travel. 









Combining twin- -engine economy with a seating capi 
ity of 36- 42 passengers and 526 cubic feet of can 
space, the Commando should earn the airline oper 
a maximum net profit from the anticipated post 
increase in both passenger and cargo business. Curtis 
Wright Corporation, Airplane Pivdebocs St. Louis, M 
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LIQUID PACKAGING 
for Aircraft Parts 


A complete line of rust and corrosion preventive compounds 

for the protection of internal and external surfaces is manu- 

factured by R. M. Hollingshead, a major supplier for Army 

and Navy Aircraft. 

Applied to plane parts and weapons by spraying, swab- 
bing, or dipping—depending on type—this “‘liquid pack- 
aging”’ eliminates the risk of rust and corrosion from factory 

to battle-line ... is easily, quickly removed—if removal is 

required. 

Your inquiries about these Wu1z protective compounds 
—which meet rigid Government specifications—will receive 
prompt attention. Our engineers are ready to work with 
your engineers in designing special chemical products to 

meet your particular needs. R. M. Hollingshead Corpora- 


tion, Camden, New Jersey; Toronto, Canada 


Also makers of Wuiz Hydraulic Fluids, 
Compounded Lubricants, Lubricating Oils, 


Paint Stripper, Carburetor Cleaner, and 


Cleaning Compounds for Aircraft. 


RUST 
PREVENTIVES 
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Porus 


- Ro ME 


protects the wear-Zzone 


The greatest wear in Diesel and gasoline engines is 
on the cylinder walls in the zone traveled by the 
piston and rings. Corrosion from the products of 
combustion, and heat, and abrasion, and the 
difficulty of adequate lubrication all contribute to 
the rapid wearing of the cylinder wall. 


These contributors to short life in cylinder bores — 


cannot be eliminated, but their results can . . . by 
the application of Porus-KRomE. 
Porus-KromE is hard, pure chromium which 
is applied to cylinder bores by the patented 
Van der Horst process. It has tiny pores and 


PORUS - KROME 
Coed fea the Life ¥ your Gogies 


VAN DER'HORST CORPORATION OF AMERICA Giuvetano 11. ono 





channels in its surface which serve as reservoirs 
for lubricating oil, feeding it back to the surface 
as needed. Jt reduces corrosion and wear and 
multiplies cylinder life 4 to 20 times, and ring 
life 3 to 4 times. 

Experience in actual use confirms test run and 
engineering laboratory results. Wherever con- 
tinuous, hard service is required of an engine, 
Porus-KROME assures greater engine reliability 
and lower maintenance costs. 

Write today for the complete story of Porus- 
KRoME and what it will do for your engines. 





U.S. PATENTS 2,048,576 AND 2,314,604 


OLEAN + NEW YoRE 


‘ @N AFFILIATE OF DRESSER INOUSTRIES 
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Only a few of the many popular 


models are shown here. Write for pro- 
fusely illustrated, 50 page Bulletin 85 
that describes all Cleco Squeezers 
and other aircraft air tools in detail. 





THE CLEVELAND 
PNEUMATIC TOOL CO. 


k Ye ae 2" G BRANCH OFFICES IN ALL PRINCIPAL CITIES 
+ 
3781 EAST 77th STREET, CLEVELAND 5, OHIO 
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PACIFIC DIVISION ANNOUNCES the @ futur 
first complete line of equipment for 3000 Bus d 
PSI hydraulic systems. equip 
for | 
eG oe These twelve basic units—models built and tested— 
are the result of fourteen months of research and Bn a 


development. They incorporate all the proven 9 3000 
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HYDRAULIC 


atures that Pacific Division's creative engineering 
has developed over the past seven years in building 
iquipment that has made this company headquarters 


for hydraulics. 


In addition to the equipment illustrated, these 


3000 PSI units shortly will be available: Sequence 


AVIATION, April, 1945 





EQUIPMENT 


Valve, 10” Accumulator, 1/2” T.S. 4-Way Selector 


Valve and Relief Valve. 


Write today for file folder containing complete 
data on these 3000 PSI units and which is available 
to airframe engineering personnel. Pacific Division, 
Bendix Aviation Corporation, 11620 Sherman Way, 
North Hollywood, California. 
Sales Engineering Offices in 


New York City and St. Louis. 


€ 1945. Pacific Division, Bendix Aviation Corp. 


11620 SHERMAN WAY, NORTH HOLLYWOOD, CALIF. 
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DESIGNERS WELCOME 
ALUMINUM BRAZING 


Before discovery of the way to braze thin aluminum 
tubes intimately to aluminum header plates and shells, 
designers of heat transfer units were limited to use of 
copper in conventional shapes unless they reinforced 
the structurally-weak copper. That’s because soft solder 
used with copper — even at its best relatively low in 
resistance to temperature, pressure, vibration and shear 
—can’t stand the uneven stresses resulting from de- 
parture from conventional shapes. 


NOW DESIGNERS HAVE NEW SCOPE 


Clifferd’s discovery of aluminum brazing gives de- 
signers greater scope in planning the shape of heat 
transfer equipment. That’s because: 

1. All-aluminum units save 24 the weight of copper 
in the same size and shape. 

2. Heat-treatable aluminum alloy tubes stand up 
under temperatures which gradually anneal and 
weaken copper. 

3. Aluminum alloy brazing material is several times 
higher in resistance to temperature, pressure and 
strains than soft solder. 

So it’s easy to see why USAAF designers gave several 

shapes of Clifford Feather-Weight Oil Coolers and 

Coolant Radiators a chance to make good in several 

types of aircraft. 


LOOKING AHEAD 


Right now Clifford’s production is devoted exclusively 
to war work; but inquiries and suggestions about post- 
war automotive, heating, cooling and ventilating ap- 
plications of all-aluminum heat-transfer units will be 
welcomed. Clifford Feather-W eight ...Save 24 the weight 
...8ame size and shape. Clifford Manufacturing Co., 
561 E. First St., Boston 27, Mass. 





IN HYDRAULICALLY-FORMED BELLOWS 


alloys are chosen with care 


Pure metals and many alloys are unsatisfactory for 
bellows because they lack the necessary spring proper- 
ties when cold-worked. 

A hydraulically-formed bellows — made by forcing a 
cold tube between the plates of a collapsible metal die 
by internal hydraulic pressure — requires a metal of 
good deep-drawing properties and reasonable resistance 
to corrosion. 


80-20 BRASS IS BEST 


A brass consisting of 80% copper and 20% zinc is the 
best alloy because it has excellent deep-drawing prop- 
erties, is not readily- subject to “‘season cracking”’, 
receives required spring-action from cold-working. 


PHOSPHOR BRONZE ALSO GOOD 


Next in importance is phosphor bronze containing es- 
sentially 95% copper and 5% tin. It has properties 
similar to brass and is more resistant to corrosion. 
Being higher in cost, it is restricted to specialized cases. 


SPECIAL ALLOYS AVAILABLE 


Where resistance to corrosion is more important than 
resistance to mechanical fatigue, copper-nickel series 
alloys have been successfully used for bellows in hot 
water systems and high pressure steam devices. 


CLIFFORD HAS ALL THE FACTS 


Clifford, first to produce hydraulically-formed bellows 
for industry, has kept abreast of progress in metals 

. and is therefore equipped to supply you with these 
uniform, pretested bellows in all practical alloys... 
either alone or in highly engineered assemblies. For 
proof that Clifford is First with the Facts on Hydrauli- 
cally-Formed Bellows, write: Clifford Manufacturing Co., 
561E. First St., Bosten 27, Mass. 


CLIFFORD OIL COOLERS AND COOLANT RADIATORS 
-HYDRAULICALLY-FORMED BELLOWS “= 
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THE NEXT TIME you climb into your car, con- 
sider the punishment the steering wheel takes 
... frequently exposed to damp weather and 
changes in temperature. Take a good look at it. 

If it's molded of Lumarith E.C. (ethyl cellu- 
lose base) you can be proud of its appearance. 
Not a sign of warping or shrinking—no splits 
—still true as a die. Surface, perfect .. . feel, 
lovely! 

Particularly on steering wheels and other 
large insert moldings, Lumarith E.C. delivers 
outstanding proof of the value of its slight extra 
cost. Design engineers highly rate the advan- 
tages of this advanced Lumarith plastic. 

High impact strength and dimensional sta- 
bility maintained permanently throughout ex- 


tremes of temperature and humidity . . . lighter a 
* 
*Reg. U.S. Pat. Of, xf Cobeemedé C Naslie 


weight, lower specific gravity . . . ideal for 
molding over metal, elongation capacity more 
than adequate to accommodate different expan- 
sion coefficients between plastic and metal 
cores. Unlimited colorability and permanent 
surface finish. 

Lumarith E.C. is only one of the Lumarith 
family of plastics that brackets the thermo- 
plastic group. Call upon our technical service 
and wide range of experience in shaping your 
plans for the future, where plastics are con- 
cerned. Celanese Plastics Corporation, a divi- 
sion of Celanese Corporation of America, 180 
Madison Avenue, New York 16, N. Y. 
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Acopy of this informative product engineer- 
ing manual on “‘A-Q” gears wt be sent 





On rue DRAFTING BOARDS of America’s aircraft 
engineers are tomorrow’s airplanes—planes that will bring New York 
City a little more than an hour away from Chicago—London five brief 
hours from New York. One of the advances that make these high 
speeds possible is the development of jet propulsion engines. 

Still experimental in many phases, jet propulsion engines are today 
powering fighting ships on the European front. These engines offered 
many technical problems to designers, not the least of which was the 
gears. Because of the exacting demands of precision, light weight and 
high speed, it was natural for builders to look to Foote Bros. for the 
solution of this tough problem in gear design and production. 

The jet propulsion engine is another example of how “A-Q” gears 
can aid technological development. These gears may well offer a suc- 
cessful solution to production problems you face on machines and 
equipment which you are manufacturing or planning to manufacture. 
Foote Bros.’ engineers will gladly discuss with you the problem of 
producing gears to assure you greater mechanical efficiency, lighter 
weight, higher speed, greater quietness. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G, 5225 S. Western Blvd. . Chicago 9, Illinois 
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Photo, courtesy Lockheed Aircraft Corp., Aviation Magazine 


LESS 
TO WORRY 
ABOUT 


A FORMIDABLE ARRAY, isn’t it, that expanse of in- 
struments and controls? 

To the layman, yes. But today’s experienced pilot 
long ago learned to take things like this in his stride. 
He knows flying, of course. In addition, he knows his 
plane thoroughly, knows how to take advantage of 
controls such as the one shown in the insert above. 


This instrument, a compound Fulton Sylphon Con- 
trol Device, frees him from oil line worries. It protects 
the oil cooler from high pressures which cold-congealed 
oil might build up at the start. And, as the engine revs 
up to full power, it holds circulating oil temperatures 


4 


VALVE No. 93243. Two-fold function; protects oil cooler from high 
pressure surges; controls oil temperature by automatically appor- 
tioning oil passing through cooler. Release mechanism prevents 
dangerous temperatures in event of accident. 


within narrow pre-determined limits, thus assuring proper 
viscosity, full power and correct lubrication. 

For nearly half a century, Fulton Sylphon Controls 
have been doing jobs like this...performing tasks auto- 
matically far better than can be done manually. 

Write today for complete information. Ask for Bulletin 
GA-822. It belongs in your reference files for post-war 
plans, 

New Movie—“‘The Story of Metal Bel- 
lows” is available to interested executives 
and organizations everywhere. 
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The Master Enclosed Test 
acy Rotameter with600 


millimeter scale length and 
NG da a 


problem of measuring 
fuel flow rates to gas tur- 
bines for jet propulsion pre- 
sents very serious difficulties. 
Changes in physical composition 
or temperature of the fuel cause 
wide variations in its viscosity 
and density. Fortunately, the 
Stab!-Vis rotameter will compen- 
sate for these variables and 
enable you to obtain accurate 
fuel flow rate measuring when 
checking gas turbine perform- 
ance on the ground or in the air. 
The correction which the 
Stabl-Vis meter gives for vis- 
cosity variations is well illus- 
trated in Charts A and B. Chart 
A shows that with an old style 250| 
plumb-bob rotameter float an 
error of 33 per cent is obtained in 


the rotameter calibration when | Rae te 


the viscosity changes from 31 
S.S.U. (water) to 224 S.S.U. 
(oil). Chart B shows the same ae H Be 
fluids when metered in a rota- 

meter having our patented Ultra 3 
Stabl-Vis float. The two curves 


efor Jet PROPU 





superimpose one on the other, ons Tee, 
proving that the Ultra Stabl-Vis 

float has stabilized the rota- e) 
meter calibration against vis- “Ts 


cosity variations. 
This remarkable result is ob- 








he Stabl-Vis Rotameter will measure liquid fuels 
ndependently of viscosity and density changes! 








CHART A = 


Wr RESULTS OBTAINED WiTH 
OLD-STYLE FLOAT 


TESTS MADE WITH FISCHER & PORTER = 
ROTAMETER—SIZE No 8-1" 
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CHART 8 
RESULTS OBTAINED WITH 
PATENTED STABL-VIS FLOAT 


TESTS MADE WITH FISCHER & PORTER ra 
ROTAMETER—SIZE No 81%" 





























tained by means of the umbrella 
or cup-shaped head of the Ultra 
Stabl-Vis float, which is illus- 
trated in Chart B. This particular shape creates 
high form drag and changes sinuous flow into 
turbulent flow, thereby reducing skin friction of 
the fluid on the float surface to a minimum. The 
effect of viscosity on the float is neutralized so 
that the meter will cover a wide viscosity range 
without departing from its original calibration. 

Density variations are overcome by our 
Plasmet float, which is a combination of plastic 
and metal in the right amounts to make the float 
density just twice the fluid density. When 
metering in weight units, the Plasmet float then 
compensates for fluid density variations. This 
phenomenon is mathematically explained in our 
Catalog 98-Y, an authoritative treatise on the 
theory of the rotameter. 

Consequently, the Stabl-Vis rotameter with 
Ultra Stabl-Vis Plasmet float gives the Aviation 
Industry an accurate flow rate measuring device 
for liquid fuels in testing aviation engines, gas 
turbines, lubricating oil flows, hydraulic systems, 
coolants, de-icer fluids, etc. It is equally effective 
for gas flows to oxygen systems, air flow measure- 
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For ground installations, the Stabl-Vis rota- 
meter is built as an indicating meter or as a re- 
mote reading instrument that gives a chart 
record or automatic flow control or flow 
totalization, or as any combination of these four 
forms. For plane installation, the Stabl-Vis rota- 
meter is available as an indicating meter or as 
our “Tele-Flo” remote reading aircraft meter. 

The universal acceptance of the Stabl-Vis 
rotameter by the leading aviation manufacturers 
is your guarantee that it is the most modern, 
most consistently accurate flow rate measuring 
instrument obtainable. 

The theory of the Stabl-Vis rotameter is 
thoroughly discussed in our Catalog 98-Y, and 
its practical applications for aviation purposes 
are carefully described and well-illustrated in 
Catalog 63-G. You may learn more about the 
best in flow rate measurement by studying these 
bulletins—they are free without obligation. 


FISCHER & PORTER CO. 
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¢ Riveting 
e Piercing 
¢ Pressing 
ePulling 


CP HYDRAULIC POWER MACHINE 


EVELOPING pressures up to 100 or more 

tons, CP Hydraulic Power Machine... 
comprising a self-contained generating plant 
and a CP Work Unit... speeds output and cuts 
costs in all types of high speed production 
riveting, piercing, pressing and pulling. 

The self-contained CP Power Unit... with 
an electric motor-driven duplex hydraulic 
pump ... will handle two, three or four CP 
Work Units operated one at a time. Or, the 


CP Power Unit will handle any number of 
CP Work Units operating simultaneously, up 
to the capacity of the hydraulic power unit. 


Cylinders available in different sizes and 
capacities can be equipped with a wide variety 
of yokes. CP Work Units are light and compact 
for pressures developed. Suspended by a CP 
Super Safety Balancer and a swivel bail, CP 
Work Units operateat any angle. Write for com- 
plete data on CP Hydraulic Power Machine. 


ee 


PNEUMATIC TOOLS CHICAGO PINT -Wake Teed kkey 


cots | swneoun en? 
tLectric T TO Ge CO Mer A N Y CUUM Pumps 
{Hicycle...Universo!) DIESEL ENGINES 


ILS AVIATION 4 
ROCK OR General Offices: 8 East 44th Street, New York 17, N.Y. W ASCESSORES 
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..on ELECTRICAL 


CONNECTORS 


Succussion* in some form . . . from mild vibration 


to heavy shock ... is present around every electrical connector in service. 


If succussion wins, circuit efficiency drops or service stops . . . and costly 
maintenance begins. 

How, then, can you be sure the connéctions you make, in your product 
or in your plant, will remain unaffected by mechanical abuse? You'll find 
the answer here in Burndy’s torture chamber where connectors are ‘pre- 
tested’ through a rigorous physical ‘workout’. 

Hour after hour, they are vibrated at varying frequencies and ampli- 
tude. But in addition, very unusual methods are employed to add shock, 
stress and twist as well. After which their electrical resistance and strength 
are carefully measured to make sure there nas been no change. .. that they 
are worthy of the Burndy name. 

These ‘physicals’ are but part of the thorough test procedure here in the 
Burndy laboratories *~ . all aimed to assure that your circuits or equip- 
ment suffer no connection troubles in service. If you.don’t have the Burndy 
catalog, let us send you @ copy. Burndy Engineering Co, Inc, 107A 
Bruckner Boulevard, New York $4, N. Y. 
*Succussion: forcible shaking, violest “a 
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CONNECTORS 


> Canede: Conedion Line Materteh, United, Tersate 39 
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The ‘‘Gunner'’—Fairchild AT-21 trainer and personnel rransport—= 
performing yeoman service for the A.A.F.—is powered by the Fair- 
child Ranger 12 cylinder inverted inline, aircraft engine illustrated. 
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STEEL TUBING 
for TRAINER. ..TRANSPORT...et al 


Regardless of the type of plane, you'll find 
OSTUCO seamless steel tubing lending its sup- 
port in one or more ways .. . fuselage, torque, 








hydraulic system, truss assembly, rudder con- 
trols or other applications. Though specifications 
have constantly, changed, and requirements have 
increased in significance with the essential busi- 
ness at hand—-OSTUCO experience and expert 






























THE OHIO SEAMLESS TUBE COMPANY 


workmen have maintained quality in pace with 
progressive demands. 

One reason for this maintenance of quality is 
constant testing such as the tensile test illustrated 
—wherein tube sections are ruptured under ten- 
sion to make sure OSTUCO seamless meets 
specifications of yield strength, elongation and 
ultimate tensile strength. 


If steel tubing fits into your plans, contact the OSTUCO sales 
office nearest you: 


CHICAGO 6, ILLINOIS...... Civic Opera Bidg., 20 N. Wacker Drive 
CLEVELAND 14, OHIO. ........2 2c cece ccees 1328 Citizens’ Bidg. 
oo Be ee ee eee 2857 E. Grand Bivd. 
CUI WEN oocc cece cccvececseccssed 1006 Washington 
LOS ANGELES, CALIF............ Suite 200-170 So. Beverly Drive 

Beverly Hills, California 
MOLINE, ILLINOIS... .. 22.22.00 cece eeeee 225 Fifth Ave. Bidg. 
MONTREAL, QUEBEC, CANADA.......... 3735-3745 St. James St. 
NEW VOOR COPY 17, OB. Voce ccccccscwsccccces 70 East 45th St. 
PE Wi Bina vc cece cedeccccccscene «123 S. Broad St. 
SYRACUSE, N. Y.........+4-- vidaawttadeade 501 Roberts Ave. 
TORONTO, ONT., CANADA... ......00220000 77-79 Front St. E. 
TULSA 3, OKLAHOMA. .... ccc ccveccccccce 604 Tulsa Loan Bidg. 
VANCOUVER, B.C., CANADA.......... ee 1016 Mainland St, 








Plant and Main Office * SHELBY, OHIO 


ANUFACTURERS OF SEAMLESS AN 
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THE BELL HELICOPTER 










HOUSANDS of inquiries demon- 
strate an enthusiastic interest in the 
new Bell Aircraft helicopters. 
One reason is that the helicopter provides 
a kind of flight we have always sought. 
In a helicopter, you can go straight up 
and down, you can hover, you can go 
sideways or backwards. All these things, 
impossible in a conventional airplane, 
can be done in a helicopter with safety 
and precision control. 
And that accounts for the questions . . . 


THE QUESTION OF WHEN... It is hard to 
draw a line between enthusiasm for the 
helicopter and realistic thinking on when 
helicopters will be available. 

Bell Aircraft believes in the helicopter, be- 
lieves in it as a practical aircraft, a safe air- 
craft, an aircraft with an important post-war 
future. We, too, are impressed by what it can 
do. In addition to its other advantages, for 
example, a helicopter doesn’t need elaborate 
landing facilities and airports, and in “heli- 
copter weather” with ceiling and visibility 
near zero, the helicopter can fly because of 
its ability to operate at low, safe speeds. 
But the fact remains that helicopters, of the 
kind we expect to market, are not available 
now. Aside from the requirements of war 
work, which at Bell Aircraft come ahead of 
everything else, a lot of developmental work 
remains to be done. 


Specialized uses for the helicopter are many and varied. For example: 
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Suburban amb ulanc~ 
service 


Also for geological survey work, crop dusting, short hauls for mail, short hauls for commetcial cargoes, department store rural deliveries, feeder lines for commercial air 
mining work where the terrain makes access difficult, laying cables and wires, personal transport to and from places which lack air terminal facilities, and many other 
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Commuter service 








And so it will be after the end of the war— 
say, a year or more—before Bell helicopters 
are available. But—helicopters are coming. 


THE QUESTION OF COST... How much will 
a helicopter cost? 

That depends on the kind and size of heli- 
copter built, the volume of production and 
many other things. 

The first Bell helicopters, however, will not 
be in the “low price car” field. 

This means that the first helicopters will 
probably be sold to commercial and indus- 
trial concerns which have a need for them 
and which will find it economical to buy 
helicopters for business purposes. For such 
uses, the cost of the helicopter will be of less 
importance than its utility. 

Low-priced helicopters will come — with 
mass production and further development. 


ABOUT STABILITY... One of the most 
important characteristics of a helicopter is 
stability. The Bell Aircraft helicopter has it 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST, INC, 





PACEMAKER OF AVIATION PROGRESS 


© Bell Aircraft Corporation 





Pipe line patrol . 


Airacobra ( P-39) and Kingcobra ( P-63 )—Fighte 
Airacomet—- America’s First Jet Propelled Plan 


Flexible Gun Mounts and other ordnance me 


































—engineered stability—through the 
a patented stabilizing bar which acts my 
like a gyroscope. 


WHAT CAN YOU DO WITH A HELIC¢ 
Bell Aircraft feels that the helicopter 
develop through various stages. 

First, it will be used bv industrial conce 
that need it and can afford maintenange 
cilities and professional pilots. 
Second, the helicopter will get into of 
commercial channels when circumstay 
make it possible to use them more wide 


Third, and later on, the helicopter will 
used by sportsmen pilots and others 
want safe, dependable air travel regard 
of terrain conditions and despite pg 
weather. And finally, helicopters will 
into the general market. 

Bell Aircraft does not believe that the 
copter will compete with fixed-wing plang™ 
but rather that it will open up a new 
still untapped field of flying, a new di 
sion of flight. 


AND IN CONCLUSION... We prob 
haven’t answered all your questions, 
we have tried to tell generally how hé 
copters work; what they can be used f 
and how we think about them. 

If you would like to know more, a book 
giving details regarding the Bell helicop 
will be mailed without obligation. Writet 
Bell Aircraft Corporation, 2050 Elmwo 
Avenue, Buffalo 7, New York. 


* Buy War Bonds and Speed Victory 


a 


Coast Guard rescue work 
and disaster relief 
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NIAGARA FRONTIER DIVISION: 
Buffalo and Niagara Falls, N.Y. 


The Bell Helicopter 


ORDNANCE DIVISION 
Burlington, Vt. 


GEORGIA DIVISION 
Marietta, Ga. 
B-29 Boeing Designed Superfortress 
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9. To enable the motor builder to use 

his full resources of skill, experi- 
probal ence and ingenuity in designing a 
motor that will insure the best 


10W he motor performance. 


used fg 





To make full use of the motor 
builder's product experience out of 
which frequently comes.suggestions 
that result in improved product 
operation. 





Our new 42-page catalog, containing 
specifications, dimensions, and other 
useful data, will help your engineering 

_ department derive the full benefits of 

considering the motor in the early 

stages of product development. 


THE LAMB ELECTRIC COMPANY 
Kent, Ohio 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER MOTORS 
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Phillips 
AVIATION GASOLINE 
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TRUARC 


U. S. PATENT RE. 16,144 





Waldes Truarc expands or contracts without 
distortion and without permanent set, fitting tight 
all around the groove. It offers important advantages 
over shoulders, nuts, collars, etc., for all thrust-load 
fixings in shaft and housing applications. It saves 
space, weight, assembly time and machining costs. 















Waldes Truarc presents a significant 
advance in retaining rings, well worth 
your thorough investigation. We will 
gladly furnish samples and full 
data for tests, upon request. 

Internal type National Aircraft Standard 50. 
External type National Aircraft Standard 51. 
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WALDES KOH-I-NOOR, INC. 


Long Island City 1, N. Y. e Canadian Representatives: Prenco Progress 
& Engineering Corp., Lid., 72-74 Stafford St., Toronto 
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OLDED Contro/ Pulleys 








Capacity is now available 
for the prompt production 
of molded pulleys in quan- 
tity. Send your blue prints 


for quotations. 














OLDED PULLEYS have the bearing retainer rin 
molded in which gives a firmer assembly foun 
dation for the bearing. 










Due to the design, molded pulleys are universally lighte 
than sheet stock pulleys. 






Laminations can be combined with mascerated 
material, providing higher resistance to splitting. The 
direction of the laminations can also be changed to 
meet specific requirements as in the AN-P-60 style. 










Formica molded pulleys are ground to equal rim and 
hub thickness. 


In short, the molded pulley is .lighter, stronger an 
more uniform. 


Formica’s experience in producing molded pulleys 
began with the first use of these pulleys and has beet 
continuous ever since. It probably exceeds that d 
any other producer. 


THE FORMICA INSULATION CO., 4628 SPRING GROVE AVE., CINCINNATI 32, 0 
I 
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ac CERAMICS SPARK ANOTHER RECORD- BREAKER 


TRANSCONTINENTAL RECORD BROKEN AGAIN 
JANUARY 9 BY ARMY’S BOEING-BUILT C-97, 
WRIGHT-POWERED, AC-EQUIPPED 


A 
1 





ACME NEWS PHOTO 



















For the second time in nine months, AC 
Ceramic Spark Plugs fired the powerful 
Wright engines in great transport planes 
that shattered all transcontinental records. 
The latest record was that of the Army 
Boeing - built C-97, January 9, 1945. 


AC Ceramic Spark Plugs were pioneered and 


engines of World War I. They also shared 
in the epochal flights of Lindbergh, Maitland, 
Acosta and Byrd. Now, backed by 36 years 
of “know how,” they are not only breaking 
records at home, but are serving in bombing 


and fighting planes on every front. 


) bh ! » SPEED FINAL VICTORY 
“Die * -BUY WAR BONDS 
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built exclusively by AC for the Liberty 




















THE FEDERAL LINE 1S COMPREHENSIVE AND COM- 
PLETE... IT INCLUDES HIGHLY PRECISION AND 
OTHER TYPES OF FINE BALL BEARINGS FAMOUS 
FOR QUALITY, STRENGTH AND ENDURANCE. 












THE PEDERAL BEARINGS CO., INC. 





WY? Males of Tne Bal Bettings “7 


POUGHKEEPSIE, N. Y. 
REPRESENTATIVES LOCATED AT 
Detroit: 2640 Book Tower—26 ° Cleveland: 402 Swetland Building—15 
Chicago: 902 S. Wabash Ave.-5 * Les Angeles: 5410 Wilshire Blvd.—36 
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DOUBLE ROW 


SINGLE BOW 
DOUBLE ROW 
SELF . ALIGNING 

- WITH 
SET SCREW 
OR : 
LOCK NUT 
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In early days many great men looked 
to the skillful fingers of their women- 
folk for the extra fine; weave of their 
cloth. Today. progies@ite manufac- 
turers look to Lawson for the precision machining that insures 


quality performance. . 












It can be said that precision machining is one of America’s 
mst potent “‘secret weapons” in this war — we prophesy it 
will accelerate post-war progress when the craftsmen of 
. Lawson’s can help you in precision manufacture. 






() symaot OF PRECISION 


LAWSON MACHINE 2. TOOL COMPANY 


BECISIO: 
baa MALDEN 48, MASS. 






120 MOUNTAIN AVE. 
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Harnesses for Water Buffalos}- 


- - yes, WHITAKER makes them ; 


> 







PS prpeeet 


Illustration at right shows 
one of many Whitaker Har- 
nesses being used in the pro- 
duction of Water Buffalos 
made for our fighting forces 
by Food Machinery Corp. 


If YOUR production needs include 
* WIRING HARNESSES x CABLE ASSEMBLIES 
* BONDING JUMPERS x CABLE or TERMINALS 


-- you'll find WHITAKER a dependable source 


Just as the Water Buffalo is accomplishing great factorily produce even the most exacting wir 
things on land and sea, soare WhitakerHarnesses jobs so economically that we not only save yo 
and Cable Assemblies... Investigate, and YOU, time and grief, but SAVE YOU MONEY. 

TOO, will find Whitaker is a depend- In addition to an engineered wirit 
able source. service, Whitaker also offers a quality 
line of standard cable products .. . We 
cordially invite you to write and advis 


We have ample production facilities, a 
quarter of a century of experience, 


skilled personnel—and are able to satis- us of your needs. 


WHITAKER CABLE+*CORPORATION | 


General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. * St. Joseph, Mo. + Philadelphia * Oakland 
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Torrington double-row Needle Bearings 
assure smooth functioning of B-29 con- 
trol pulleys. 





When you’re carrying the world’s 
greatest bomb load higher, faster and 
farther than any other plane in exist- 
ence, you want the 450 pulleys your 
control cables ride on to function 
smoothly, efficiently, and reliably. 
That’s why, aboard Boeing’s great 
B-29 Superfortress, each control pulley 
turns on a Torrington PN type anti- 
friction Needle Bearing. Torrington 
Needle Bearings are utilized because 
they more than meet all the require- 
ments for lightness, compactness, high 





load capacity, stability, ease of anti-fric- 
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- 450 Control Pulleys 
on B-29 Superfortress 
Ride on Needle Bearings 






tion operation—and all-out reliability. 

Detailed data on this and other ap- 
plications of Torrington Needle Bear- 
ings is available for your engineering 
files. You’ll find it helpful in solving 
many a problem of friction elimination 
that comes to your drawing board. 
Send for your copy today. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 


Cleveland 
Toronto 


Detroit 
Los Angeles 


Philadelphia 
Son Francisco 


Boston 


New York 
Seattle Chicago 


London, England 


ic oy alia 





NGTON NEEDLE BEARINGS 











Man’s isolation under adverse conditions 
has ended with recent radio develop- 
ments which overcome the trying condi- 
tions of air and sea transportation. This 
means rising above all conditions of inter- 
ference. Among the things that have made 
this possible is Amphenol current trans- 
mission equipment that will carry the high 
frequencies without appreciable loss. 
The name “Amphenol” on high fre- 
quency cables means the best of poly- 





ethylene insulated cable—cable that is 
sold under affidavit of exacting tests and 
inspections. ‘‘Amphenol” on low-loss con- 
nectors means the minimum of loss in 
tight fitting, secure holding connections. 
On both it means transmission equipment 
that will do its part toward providing the 
clearest possible transmission and recep- 
tion of communications even under ad- 
verse conditions. 


AMERICAN PHENOLIC CORPORATION 
Chicago SO, Illinois 
In Canada— Amphenol, Limited — Toronto 


U.H.F. Cables and Connectérs ¢ Con- 
nectors (A-N, British) ¢ Céhduit « 
Cable Assemblies © Radio Parts « 
Plastics for Industry. 
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ONE-PIECE 


B. F. Goodrich RIVNUT 


may solve your fastening problem 


_Use it as a blind rivet ...as a nut plate for 
attachment... or both 


1. Thread Rivnut onto pull-up stud until 


head of Rivnut touches anvil of heading tool. 


| cache UTS are simple little 

hollow rivets with tremen- 

dous utility. You can fasten with them; 

you can fasten to them; you can do both 

at the same time with a Rivnut... and all 
while working entirely from one side! 


This utility —coupled with low cost, light weight, 
adequate strength, and really simple installation— 
makes the Rivnut a practical solution to many 
tough attachment problems. 


Rivauts are headed with an easily operated hand 
tool. As shown, a ring-type bulge forms on the 
blind side. This bulge (or upset) is large enough 
to resist being pulled through the work, even 
under conditions of eccentric load. 


Other advantages are the small hole required, 
the unusually wide bearing surface, the fact that 
Rivnuts can be used in wood, metal or plastics. 


Steel, aluminum, brass and splined aluminum 
Rivnuts are available. And many sizes, types, grip 
ranges. When special Rivnuts are. needed, B. F. 
Goodrich engineers can work out designs with you. 


FREE! NEW 40-PAGE EDITION 
-»« RIVNUT DATA BOOK” 


The Rivnut story is interesting 
. .. and it’s all in this book, 
with pictures. For the facts 
about this ser, get “Riynut 
Data” now. Write to The B. F. 
Goodrich Company, Dept. 
AV-4, Akron, Ohio. 
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DON’T LET RUN WILD 
IN YOUR PLANT 


LIKE SOME TERRIBLE PLAGUE, rust spreads its not be removed, to coatings that resist extremes 
ruin everywhere. of weather over long periods. 

















Annually this thieving demon costs American 
Industry n.ore than a billion dollars! 


Until recently, rust has been accepted as a SHELL TELLUS 
necessary evil in many operations. RUST-PREVENTIVE 


Today, thanks to new developments, various 


types of rust-preventive coatings and lubricating LUBRI CATING OILS 


oils are obtainable. 





Where moisture is a factor, Shell Tellus Oils 
are recommended for machine lubrication. These 
SHELL ENSIS scientifically developed oils cannot remove rust 
RUST- PREVENTIVE once it has started. However, because of special, 
built-in, rust inhibitors, they afford protection 


COATINGS against the formation of rust—this without loss 


of lubrication qualities. 





Call in the Shell man. He is a trained many, 

As protection against rain and snow during competent to study your operation and advise you. 
outdoor storage, or high humidity conditions Let him show you how to keep rust out of your 
inside, Shell offers a complete line of Shell Ensis * plant. Write, wire or phone 
Rust Preventives. These oils, fluids, and com- —Shell Oil Company Inc., 
pounds come in various grades, each designed to 50 West 50th Street, New 
meet a specific condition. Protective coatings York 20, N. Y., or 100 Bush 
range from thin transparent coverings that need Street, San Francisco 6, Calif. 
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Military overloads la 





iore Safely on nylon tires 


Even Boeing’s Superfortress has in- 


creased its bomb load with stronger 


B. F. Goodrich tires 


YLON CORDS make better 

airplane tires for military 
planes because they are stronger, 
and because, for the same load 
capacity, they are lighter. 


In most cases today, nylons 
weigh almost the same as tires 
made with rayon. But that is 
because, instead of being made 
smaller to carry the same load 
formerly carried by rayon cord 
tires, they are made in the same 
size, and the loads carried are 
increased. 


While the established “ratings” 
for nylon tires have not been 
changed, the“‘service loads” actu- 
ally carried in many military op- 
erations have been calculated and 
show increases of 22% to 57% 
above the ratings. B. F. Goodrich 
engineers rate nylons at least 
25% stronger for the same num- 
ber of plies. 


Today, all 56-inch tires are 
made with nylon. In fact, at least 
75% of all military tires are now 
converted to nylon, and other 
conversions are being set up to 


raise this figure to at least 95% 
within a matter of weeks. 


How nylon increases 
“payload” in tires 
The air in the tire carries the 
load. Nylon cords of equal size 
havea tensile strength of between 
two and three times that of cot- 
ton cords, and nearly double that 
of rayon cords. So with stronger 
nylon, the air pressure can be 
increased and the load increased 
in proportion. 
Other factors contribute 
to longer service life 

Fewer tires made with nylon are 
removed from military service 
because of bruising than was ever 
true with rayon cord tires. Nylon 
lasts longer, too, because of its 
greater fatigue resistance. Fatigue 
tests of tire cords under equi- 
valent operating conditions and 
at 300° F. showed that rayon lasts 
three times as long as cotton, and 
nylon eight times as long. The 
B. F. Goodrich Company, Aero- 
nautical Division, Dept. A4, 
Akron, Ohio. 


All made by B.F. Goodrich 


Expander tubes for brakes - Propeller anti-icers - De- 


icers - Grommets - Engine mounts - 
Fuel hose - Control seals - 








Hydraulic and 


Pressure-sealing zippers 
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LARGEST 


0 AMETICA'S sxe 
the new BENDIX disc brake assures safer landings 


An outstanding feature of the new Bendix brake is its 
complete adaptability. Ranging in size from 9” to 31’ in 
diameter, this compact simple design adequately 
meets the braking requirements of all types of 
planes. 





Low hydraulic displacement and greater heat 
absorbing capacity combine to produce 
maximum braking effectiveness. 


The heat absorbing elements called 
rotors turn with the wheel by means i y 
of keys fastened to the wheel itself. . f manag 


Because these rotors are made in he | 
sections rather than a continuous hould 
ring, far greater heat absorption cs 
is attained and fading or warp- On 
ing of either rotating or fixed tg: 


members is eliminated. 


The new Bendix brake de- 
sign has been held to a mini- 
mum extension beyond the 
wheel and at the same time 1 Bi Paes ‘fA ! Sm é 
considerable weight has (iia  § A -——Seaeree j nisly 
been eliminated from the ae," |) i. eS / . 2 - ad 
wheel and brake assembly. he a ck Poe it.  - . ot 
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Bend ix PRODUCTS DIVISION oo ae F gp aap we |B rthe 
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BENDIX AVIATION CORPORATION + SOUTH BEND 20, INDIANA Bendix is trade-mark of Bendix Aviation Corporat HQ inj 


Bendix Landing Gear—Bendix Pneudraulic Shock Struts—Bendix Airplane Wheels— Airplane Brakes 
Hydraulic Master Cylinders and Power-Brake Valves make up the list of Bendix Landing Gear Equipment 
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IMERICA WANTS PROSPERITY 





BOOK to be published early in April by the 
\, McGraw-Hill Book Company carries the pro- 
vocative title “Prosperity: We Can Have It If 
» Want It.” Its authors, Messrs. Shields and Wood- 
ad, state in vigorously challenging terms their con- 
wion that the United States will emerge from war 
th human, material and technological resources ade- 
ute to provide a nation-wide standard of living 
mrecedented in world history. They present, too, 
ir formulation of the several policies and procedures 
hich must be followed by government, business, and 
br if we are to realize our potential for a high and 
tained prosperity unmarred by prolonged periods 
severe unemployment and business stagnation such 
have haunted our economic past. 
The specific proposals set forth will elicit both en- 
wsiastic acclaim and acrid dissent, for the book deals 
i far from gentle fashion with many of the currently 
shionable panaceas for assuring prosperity by magic 
mmula. It examines, and discards as effective guaran- 
ws of prosperity, whatever their individual merits 
pn other grounds, programs for public works, slum 
Nearance, subsidizing of small business, foreign loans, 
ial insurance, deficit government spending, redistri- 
ition of income, the numerous formulae for monetary 
magement, repeal of the anti-trust laws, or any of 
loosely-phrased admonitions that government 
wld do nothing and allow everything to take its 
wurse untrammeled by controls of any kind. 
On the positive side, the book urges clear recogni- 
ion of the fact that prosperity, under a system of 
business enterprise, depends primarily upon the exist- 
mee of competitive incentives that spur capital invest- 
ment to provide better tools and equipment, that 
mprove organization and technology to insure continu- 
usly increasing productivity per man-hour of work, 
md that enlarge markets by producing what the 
onsumer wants at lower prices to the end that real 
ncomes may be increased. 
Ih short, prosperity depends upon profitable and 
mpanding business and employment opportunity, so 
t becomes the part of enlightened government, busi- 
less, agriculture and labor policy to promote those 
measures which will forward rather than retard the 
major aim of expanding production. 
However great the room for dissent upon the ade- 
quacy, or the phrasing, of the specific recommendations 
itmakes, the approach of this book has one virtue of 
solid merit. It attacks positively the problem of what 
Steps should be taken to achieve and hold prosperity 
ther than merely devising a poultice to be applied 
vhen and if we run into a decline. 
Virtually all responsible spokesmen for government, 
ad for business, labor, and agricultural groups, are 

































agreed upon the goal of prosperity. Moreover, they 
agree that, insofar as possible, it should be achieved 
through the effort of private enterprise, with govern- 
ment intervention utilized only as a last resort. But 
despite this unanimity, almost all public discussion of 
the problem has concentrated upon the nature, the 
extent, and the timing of such government expendi- 
tures as may be found necessary to combat deflation. 
Since upon this question there is far from general 
agreement, our procedure has created an exaggerated 
sense of divergence in a field in which, so far as 
fundamentals go, we all are in accord to quite an 


unusual degree. 
al * * 


No confusion should be caused by the fact that the 
generally current phrase for prosperity is “full em- 
ployment.” The latter phrase merely states the goal 
in terms of human values, which are good terms in 
which to state any goal. What matters is that we 
generally are agreed as to what we mean when we say 
that we want prosperity or full employment. Not only 
do we know what we mean, but within very rough 
limits we can give dimension to our concepts. There 
are a few whose appraisals are somewhat lower, but 
most competent estimators set the goals for about 
1950 at an average annual employment in civilian jobs 
of between 55 and 57 million persons, with a gross 
national product of between $185 and $200 billion 
measured at 1943 price levels. This contrasts with the 
1944 level of non-military employed of 51% million, 
and a gross output for the end of 1944 of over $200 
billion. It assumes a reduction of the average work- 
week to 40 hours. 

It will take some such levels as these to provide 
employment for those who seek work, with only 
sufficient “frictional” unemployment (those temporarily 
listed as unemployed because of the normal turnover 
between jobs) to afford reasonable labor-market flex- 
ibility to both workers and employers. The non-mili- 
tary employment figures are generally consistent with 
the officially stated postwar goal of jobs for 60 million 
workers, since the latter figure is generally understood 
to be an estimate of the labor force, which includes 
members of the armed services and an allowance for 
frictional unemployment. 

There are a number of reasons why the estimates 
cannot be figured more closely, and why no one can be 
very confident even of the validity of the stated limits. 
The chief points of doubt in the employment estimates 
relate to how many withdrawals there are likely to be 
on the part of women, oldsters, and youngsters, who 
now are in the labor force to a number more than 
6 millions beyond normal expectancy; how many men 
will be retained in the armed forces; and whether the 
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postwar frictional unemployment should be calculated 
as approximating the current 1 million or the 3 million 
so-listed in the prosperous year of 1929. Additional 
uncertainties cloud the estimates of gross national 
product. Notable among them is the fact that no one 
is sure of the war’s effect upon man-hour productivity 
trends, in view of the fact that half of our current 
output has consisted of products that had no substantial 
counterpart in our peacetime price or production series. 
* * * 

Nevertheless, despite such qualifications, it is fair 
to say that we do have a general conception of the 
magnitude of our postwar goals. Although they are 
well within our production potentials as demonstrated 
in this war, they are formidably beyond any previous 
record of peacetime achievement. Only the most san- 
guine optimism could lead one to expect that they will 
be achieved without concerted will, planning, and co- 
operative effort. Only blind recklessness could engender 
confidence that once attained they will automatically 
be held, let alone expanded in normally healthful 
growth. 

If we were to follow past patterns, our war-built 
boom would, after a period of uncertain length, collapse 
into disastrous depression. The very magnitude of our 
recent growth would contribute to the depth and dura- 
tion of the subsequent trough. Yet a fall even to the 
level of our previous peacetime-peak-year 1939, has 
been estimated by The Federal Reserve Board to 
imply unemployment for between 15 and 20 million 
persons. If human values have importance, that is 
something that must not be allowed to occur. If busi- 
ness values have importance, we must not tolerate 
again such losses as occurred from 1930 to 1933, when 
sales over the four year period were $128 billion less 
than would have been provided if the 1929 level had 
held, and corporate profits declined from more than 
$7 billions in 1929 to an average annual loss of $1 
billion over the next four years. A repetition of these 
things cannot be tolerated—if foresight and cooperative 
effort can prevent them. 

* * * 


In January of this year Senator Murray introduced 
in the Senate a bill entitled “The Full Employment 
Act of 1945.” It instructs the President to submit to 
Congress plans for eliminating both unemployment 
and inflation, including recommendations for correct- 
ing structural defects in the economic system. It pro- 
vides for a Joint Congressional Committee to consider 
the proposals of the President, to take testimony from 
experts and the general public on these proposals or 
any others it may wish to consider, and after weighing 
all the facts to submit its findings to Congress. It pro- 
vides for an advance budgeting of the constituent parts 
of a full-employment economy, and commits the Fed- 
eral Government to provide, in advance, for sufficient 
expenditures (through private contractor channels) to 
make up for the gap between estimated private expen- 
ditures and the amount necessary to assure full em- 


ployment. 


THIS IS THE 34TH OF A SERIES 




































By no stretch of the imagination can The Ful] 7, 
ployment Bill, in its present form, be regarded ag, 
ceptable to business. Yet it may well present a tes J 
whether or not American business can deal with px 
lems in this area in a statesmanlike fashion, g, 
statesmanship will consist in demonstrating 
the Bill is not acceptable because of deficiencies w};, 
preclude the possibility of its accomplishing the ayoy, 
purposes; and second, that business is able and anxi, 
to offer constructive suggestions for remedying the 
deficiencies. 

It is easy to point to weaknesses in the Bill. To mer 
tion only a few of major importance: The proposal 
make advance Federal expenditures to compensate { 
estimated deficiencies in prospective private expen 
tures is completely impracticable. No one in the coy 
try can predict future trends with sufficient accurag 
for this purpose; no one can tell what the constituyey 
parts of a really high, stable peacetime budget sho 


Cr 
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be, for in our boom-or-bust economy we have no sta} - 
pattern to project; no one can tell, within reasonahm 
limits, how much the government should spend in aj “4 
vance to assure full employment. The Bill pronoung™ ™ 
labor’s right to work without defining commensura™m Pt 
responsibilities which it should exercise. It does ng en 
define the areas of proposed government expenditure iM th 
such a way as to allay business fears of governmeml m; 
competition or the general public suspicion of lel he 
raking. Above all, the Murray Bill is defective in tha 
despite a somewhat vague pronouncement in favor « ii 
forwarding private business activity, it recommends fs 
single specific designed to supplement such activi . 
rather than stimulate it. dc 
The very definition of certain of these faults sugges 1° 
their remedies. But the positive task of stating how th A 
Bill should be amended in order that it may hav th 
effective usefulness is far from simple. Yet it is enor wW: 
mously to the advantage of American business to under 
take it. Fortunately, there is a representative gro gt 
sponsored by industry, The Committee for Economig  y, 
Development, which has for some time been working] ty 
intensively upon the problem, and which is excellent] a 
equipped to offer sound and progressive advice. os 
should be used for this purpose. ' 
American business cannot afford to take a negativé ? 
attitude toward legislation in this field. Some legisl: 
tion undoubtedly will pass, for the problem is one i 
which there is a grave government responsibility. Bul / 
equally there is a comparably important responsibiliygj th 
upon all citizen groups. None of them has more to gaily 
or lose from the rise or fall of prosperity than Americal ef 


business. 





President, McGraw-Hill Publishing Co., Ine 
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The Industry's Sword of Damocles 
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> Cour AY BACK IN THE DAYS when the Curtiss 
oi, W OX-5 engine was the most popular power 
stitue plant for small aircraft there was an east- 
pe ern distributor for a mid-western manufacturer who 
> stably : acd 
sonabil iavented a system to stretch the rapidly dwindling 
in it «supply of war surplus OX’s. He ferried his planes 
ound in from the factory—with an intermediate stop in 
nsural Pennsylvania, where he substituted reconditioned 
es ng engines for the new ones in the planes, then stocked 
iture ifm those new ones for sale to his customers or to the 
rnmem™g manufacturers. In due course, justice overtook him, 
of lel hence he has not been in business for a long time. 
in tha This is only one of the evils that arose from the 
mit surplus problem after the last war. It had many 

...m tragic results when young men scraped up a few 
activi , 

dollars to buy war surplus planes which had been 

ages rotting in their original crates for nearly a decade. 
ow tha And the inevitable accidents led the public to believe 
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that flying was far more dangerous than it really 
was even in those early days. 

Now we are faced with a surplus problem of far 
greater magnitude than that tangle following the last 
war which upset the normal functioning of the indus- 
try for more than a decade. If we do not handle 
matters realistically this time, the manufacturers 
might just as well shut up shop and go into some 
other business. 


LREADY WE HAVE LEARNED that the cost of 
A reconditioning some airplanes is far greater 
than that of new ones. That is not surprising when 
you realize that our production methods are the most 
efficient in the world. The same holds true of auto- 
mobiles and many other mechanical devices. Because 
of low first cost there comes a time sooner or later 
when it is less expensive to buy a new one than to 
patch up the old one. 

It is true that the process of remodeling or recon- 
ditioning airplanes engines, or equipment creates a 
great many man-hours of employment and, if you 
look at it from that narrow view, you lose sight of 
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the effect it has on the manufacturing industry. Any- 
thing that impairs the manufacturing industry weak- 
ens our air power, because the industry is one of the 
basic elements of air power. Actually it would be 
far better to destroy a substantial quantity of aircraft 
and equipment outright than to allow it to hang 
over the market indefinitely, weakening our aircraft 
industry and with it our national security. 

The difficulty of selling the American taxpayer 
on a policy of destruction of war surplus equipment 
is fully realized. Yet the actual cost of preserving it 
and rebuilding it may easily be far greater than the 
cost of new equipment. And the indirect cost of 
impairing our air power is incalculable in dollars. 
The cost of the present war in lives and money is 
the price we are paying for allowing our defenses 
to slump after the last war. 


i i ONLY BY EDUCATION that the public can be led 
to accept these. facts. Obviously the job cannot 
be undertaken by the industry lest it be accused of 
self-interest. The responsibility of showing the tax- 
payer that a reasonable amount of surplus destruction 
is actually in the public interest rests squarely on 
the shoulders of those government agencies charged 
with the surplus problem. 

It is these agencies which must have the courage 
to place the facts and figures before the American 
people with such clarity that they can be understood 
and appreciated. Efforts in this direction will be 
opposed strenuously by well-meaning but short- 
sighted advocates of economy and more seriously 
by subversive elements whose object is to have us 
lose our dominance in air power. But if our govern- 
ment agencies succeed in surmounting these hurdles 
the whole future of aviation and world peace will be 


much more secure. 
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MEASURING THAT 
FEEDERLINE MARKET 


PART | OF A SERIES 


By JAMES G. RAY, Vice-President, Southwest Airways Co. 


HIS YEAR may well be one 
of the most important in the 
history of scheduled air trans- 
portation, for during its span the Civil 
Aeronautics Board undoubtedly will 
decide whether the benefits of direct 
air service are to be extended to the 
nation’s smailer cities and towns 
through the medium of feeder airlines. 
Several regional hearings on such pro- 
posals have been held in recent months, 
and a number of others are scheduled 
for the remainder of the year. 

The many advantages of further ex- 
panding our domestic air transport 
system notwithstanding, CAB right- 
fully has taken the position that such 
expansions which win approval must 
be justified by “public convenience 
and necessity”; and a very large part 
of this eligibility is concerned with 
proof that the proposed service will 
generate sufficient traffic to support 
itself without excessive government 
payments for carrying airmail. 

Thus the major question to which 
the Board seeks an answer in the vol- 
ume of evidence now being presented 
to it—and the one which is paramount 
in the minds of Congressmen, the avia- 
tion industry, and all others sincerely 
interested in the future of feeder air- 
lines—is, simply stated: Wéull the 
smaller communities generate sufficient 
revenues to support direct air service? 

Over a period of years the existing 
air carriers, or trunk airlines, have de- 
veloped fairly standardized methods of 
measuring the potential market along 
a proposed new route or afforded by a 
new stop. The fact that no passenger, 
mail, and express feeder airline system 
upon which to base a similar formula 
is in operation does not obviate the 
need for feeder applicants to originate 
one that gives an honest accurate pic- 
ture of the great new air transporta- 
tion market existing in thousands of 
smaller communities. Nor, as some ap- 
plicants apparently have assumed, does 
it justify the use of trunk line for- 
mulas for this purpose, because of the 
lack of similarity in the two types of 
service. 

Nevertheless, new methods can and 
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have been developed which are be- 
lieved to accurately predict the prob- 
able amounts of traffic feeder systems 
would generate. Their application to 
the geographic regions proposed for, 
service shows conclusively that com- 
munities with populations of as little 
as 2,000 (or even less in certain iso- 
lated areas) will generate sufficient 
traffic to support feeder lines. 


Basis for Formulas 


These formulas begin with the air 
traffic records of the region being 
studied. The 1940 CAB survey is the 
logical one to use, that being the last 
year of normal traffic conditions undis- 
turbed by war. A basic air travel in- 
dex or factor can be developed for any 
given trade area by grouping all its 
cities receiving air service in 1940, 
then dividing the total number of 
passengers, or the total volume of mail 
and express, generated by their aggre- 
gate population, to obtain the per 
capita factor. 

This factor will vary considerably 
for different trade areas, depending 
upon location, economic indices, and 
other circums ances for which, hap- 
pily, the factor already contains an 
adjustment. However, there are some 
further adjustments necessary to make 
this basic factor a yardstick by which 
the traffic potential of each town can 
be measured. 

Possibly the first modification of the 
basic factor is the introduction of an 
adjustment compensating for the fact 
that 1945 traffic is being measured by 
a formula based upon 1940 data. De- 
termining the amount of increase for 
this purpose is somewhat difficult. A 
number of comprehensive surveys have 
been made, and many iiave been 
used by leading aviation industry 
officials as bases for predictions that 
postwar air travel will be anywhere 
from 200 to 500 percent greater than 
in 1940. 

Moreover, statistics can be de- 
veloped which back up a still greater 
increase. For example, passenger 
trafic increased 62.5 percent more 
than did airmail volume between 1935 
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and 1940. Between 1940 and 1943 ai,. 
mail gained 348 percent. Thus, 
passenger totals not been substantj 
frozen by requisitioning airline eqyj 
ment for military use, but instead 
been permitted to increase at the 193 
1940 ratio of 62.5 percent greater thay 
airmail, passenger totals in 1943 aj 
would haye been 565 percent of 194) 
That the increase in the immed; 
postwar period will be of considerapj 
magnitude is further indicated by 
fact that the war has brought a greg 
acceleration in public acceptance of air 
transport; that many technical and Op- 
erational improvements, as well a 
more efficient aircraft have been de 
veloped which, in turn, should lower 
postwar airline fares; that large num. 
bers of rural families have moved into 
cities and towns, thus increasing by 
sizable amounts the 1940 Census urban 
populations upon which all such for. 
mulas must be based; that tremendous 
reserves of income have piled up in 
banks (a large part of which, accord- 
ing to many predictions, will be spent 
in travel); and, finally, that any in- 
crease in the number of points served 
by air automatically will result in 
greater use being made of that trans- 
port facility by people living at pres- 
ent air stops. 
Thus, in view of all these facts, to 
assume that 1945 traffic will be 30 
percent greater than 1940 is very con- 


Small Towns Are Good Markets 


A second adjustment is necessary to 
allow for the fact that smaller towns 
consistently generate more traffic in 
proportion to their size than do the 
large cities. A survey of the 194 
figures for the entire country shows 
that the 21 towns having populations 
of less than 10,000 produced some 61 
percent more passengers per capita 
than the over-all average. In the far 
West the increase of traffic for the 
smaller towns is still greater. The Z 
airline stops generated an average of 
.412 passengers per day per 1,000 popt- 
lation. 

By comparison, the four statioms 
having less than 10,000 population 
averaged 1.22 passengers or neatly 
three times as many, and the five in the 
10,000-25,000 population group %& 
counted for twice as many. In 
there were 13 cities having less tha 
50,000 people, and’ these exceeded the 
regional average by 58 percent mot 
passengers per capita. The complett 
tabulations are shown in Table I. _ 

It is thus apparent that the bast 
trade area factor should not be appli 
to all communities irrespective of 
without further adjustment. Howevet 
the amount of variance in traffic ge 
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one of the country's most experienced operators shows how to 
jrecast passenger, mail, and express volumes for thousands of com- 
munities open to air transportation. First of a group of articles 
covering all phases of feeder airline operations. 
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gation per capita will have to be deter- 
mined separately for each geographical 
region. Probably in most parts°of the 
cuntry the factor used for larger cities 
will need to be increased by at least 
30 percent for the smaller towns. 

The larger amount of travel per 
capita from small communities is not 
surprising when underlying reasons 
are analyzed. The primary one is, of 
course, that the limited economy of 
the average small city or town does not 
provide all the products, professional 
services and entertainment its resi- 
dents may want or need. Unlike their 
large city neighbors who have such 
items near at hand, residents of out- 
lying communities must travel for 
them to the nearest large city or trade 
area center. 

Nor is it surprising that residents 
of the smaller points have made pro- 
portionally greater use of air travel in 
those few instances when it has been 
made available. This is because the 
smaller town’s ground transport is 
comparatively poor in most parts of the 
country. It is slow, infrequent, and— 
being keyed usually to the wants of 
the larger passenger markets at the 
terminals—inconveniently scheduled. 
In fact, it is not at all uncommon to 
find a journey of 200 or 300 mi. by 
train or bus from an outlying com- 
munity to its trade area center requir- 
ing more time than one of as much as 
1,000 mi. between large cities having 
more adequate transportation. 

With these two adjustments, the 
basic factors can be applied to all com- 
munities along a proposed route to ob- 
tain preliminary traffic estimates. The 
various steps, tracing the development 
of typical trade area factors, are shown 
in detail in Table II. 

There are other conditions in render- 
ing service to satellite communities 
Which will influence the amount of 
traffic generated by any given point. 
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To evaluate these influences properly, 
it is necessary to determine the precise 
types of passenger traffic that will be 
generated, because some types will be 
affected more than others by these 
local conditions. 

Passenger traffic from smaller towns 
can logically be divided into these 
three categories: 


1. TRUE FEEDER TRAFFIC—moving to 
nearby trunk airline stations (usually 
the trade area center) for connections 
with trunk line flights to more distant 
parts of the country. 

2. TRADE CENTER TRAFFIC—moving to 
that center from the satellite communi- 
ties for any of the reasons detailed 
above. 

3. INTRA-TRADE AREA TRAFFIC—+travel- 
ing to other satellite communities either 
on the same or dierent routes. 


The amount of each type of traffic 
can be determined for each town or 
trade area by a comprehensive study 
of hotel registration surveys. The aver- 
age breakdown will be approximately 
40 percent true feeder traffic, 40 per- 


cent trade center traffic, and the re-‘ 


maining 20 percent intra-trade area 
traffic. 

Two obvious situations or condi- 
tions which affect the preliminary 
traffic estimates for a given community 
are: 


1. A LOCALE ADJUSTMENT—in which 
the amount of influence is determined 
by the satellite community's distance 
from its trade area center. 

2. AN ISOLATION ADJUSTMENT — de- 
pendent upon the number and con- 
venience of the community's ground 
transportation schedules to its trade 
area center. 


The adjustment for locale results 
from the fact that it generally is very 
difficult for the airplane to save suffi- 
cient time over ground transportation 
on short trips. Accordingly, the traffic 





potential of ell cummunities within a 
50-mi. radius of their respective trade 
area centers should be reduced by the 
full 40 percent of the passengers classi- 
fied as trade center traffic. In addition, 
while a considerable saving of time 
still can be furnished to the 40 percent 
of traffic “feeding” to trunk line con- 
nections from these close-in communi- 
ties, about half of this type should be 
deleted. Thus, a reduction of 60 per- 
cent of the total preliminary traffic 
estimate is made as a locale adjust- 
ment for all points within the 50-mi. 
circle. 


Other Adjustments Needed 


The advisability of predicting that 
even half the true feeder traffic would 
use air service for trips of less than 
50 mi. has been questioned. But such 
reasoning overlooks the fact that 
ground carriers are at a disadvantage 
in attempting to compete with the air- 
line for such traffic. Because the des- 
tination naturally is the trade center’s 
airport, the downtown-to-airport time 
is against the ground carriers. And, 
since virtually every trade area center 
is a large city, driving an automobile 
or taking a bus within the built-up 
areas makes for a slow difficult trip. 
Frequently it requires from 14 to 2 
hr. through heavy traffic to go from a 
suburban district, across the city, to its 
airport. 

Thus, to be able to drive to,a nearby 
local airport and board a plane going 
directly to the trunk line terminal 
would be a great convenience for pas- 
sengers making trunk line connections, 
and undoubtedly a feederline can at- 
tract some of this type of traffic, even 
for very short trips. 

A locale adjustment also seems ad- 
visable for those communities between 
50 and 100 mi. from the trade area 
center. At this distance the airplane 
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TABLE |—Airline Passenger Analysis by Population Groups of Cities, Sept., 1940 


rs 
Population No. of Aggregate Aggregate Per Per 
Classifications Cities Population Passengers 1,000 of Pop. 
UNITED STATES 
REE, iho o's optic Sh. es odio 21 115,038 2,029 . 580 
eS RL Nets. Sp bk ae beet oeN 39 622,795 9,478 -500 
I IE sin: s-ohe bide as tapi te © 90 1,780,826 ,434 .433 
| re tr re 188 38 ,420 ,426 421,749 -361 
PACIFIC COAST REGION 
Denes. 3... eS oe 4 24,093 894 1.220 
10 000-25 , 000 eC TYS Pee CE Le 5 73,161 2,096 -942 
US ee ate 13 219,815 4,337 -649 
AlGlitios Baeved . 06. ci ewe 22 3,990.743 49,971 .412 





has a clear margin in time-saving over 
surface carriers, especially for true 
feeder traffic and intra-trade area 
traffic. However, the time lost in go- 
ing to and from airports reduces the 
airplane’s margin of time saved for 
trade center traffic, to the extent that 
perhaps half of it should be deducted, 
or 20 percent of the total traffic repre- 
sented by the preliminary estimate. 

No locale adjustment is needed for 
cities and towns more than 100 mi. 
from the trade center, for in these in- 
stances the conditions of geographic 
location, ground transport facilities, 
etc., are analogous to those for the 
trunk airline stations used in obtaining 
the original basic factors. 

The second adjustment compensates 
for the isolation factor of each com- 
munity within 100 mi. of its trade cen- 
ter (as mentioned, those beyond 100 
mi. have the same characteristics as 
the trunk line stations from which the 
basic factors were projected). This 
adjustment is based upon the premise 
that if a community has inadequate 
surface tranport, an airline logically 
can expect to carry a larger percentage 
of its total traffic. 

To make this adjustment correctly, 
a comprehensive study of existing sur- 
face transportation facilities must be 
made, when it will then be possible to 
analyze each schedule and give it a 
rating as to its “convenience”. A fair 
definition of a convenient schedule 
would be one that departs at a reason- 
able time in the morning from the 
community or trade center, arrives at 
its destination in time to give the 
traveler a fair amount of time for his 
business, and return him to his home 
at a reasonable hour of the late after- 
noon or early evening. Originating 
schedules can be called convenient if 
they depart after 7 a.m. and arrive by 
12 o'clock noon; return. schedules 
should run between 2 and 7 p.m. 

If ground carriers furnish a morning 
schedule both to and from the trade 
area center, and a similar two-way 
schedule in the afternoon, that com- 
munity’s transportation is about nor- 
mal and its traffic potential can be left 
unchanged. If two complete sets of 
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convenient ground schedules are avail- 
able during those hours, the isolation 
factor should be reduced to less than 
100, and the potential multiplied by it; 
if three or more schedules are avail- 
able, the isolation factor should be re- 
duced still more. Values of 90 and 80 
percent respectively, seem to be in 
order. 

On the other hand, if the transporta- 
tion pattern ‘s less than the norm, the 
isolation index should be proportion- 
ately higher. Thus, if a community has 
only half of normal service, the isola- 
tion can be rated at say 110 percent, 
if less than half normal, an isolation 
value of 120 percent can be assigned. 
Probably 20 percent above or below 
normal is enough to allow for this ad- 
justment because its compensation is 
for the effect of scheduled ground 
transport only, and not for the auto- 
mobile, which may still carry most of 
the traffic. 


Developing Traffic Estimates 


A clear picture of the generally poor 
quality of rail and bus transportation 
given satellite communities is apparent 
from a study of their schedules in the 
Pacific Coast region. Of 45 points 
located within 50 to 100 mi. of their 
trade centers, only 10 had two or more 
sets of convenient schedules to and 
from the center. An additional 15 
towns had the bare minimum needed 
for a “normal” rating. The remaining 
20 all were given sub-standard service, 
and nearly half had no convenient 
schedules in either direction, either 
morning or afternoon. 

The reason is that satellite towns are 
usually located along channels of 
through traffic where local service is 
only incidental. The through schedules 
are timed for convenience of the traffic 
between larger cities with no thought 
given to the needs or the convenience 
of the local traveler. 

Table III shows the development of 
traffic potentials for a hypothetical 
route, beginning with the preliminary 
estimate obtained through use of the 
basic factors and illustrating the effect 
of each of the two adjustments where 
applicable. 
















































li a limited number of communities 
are under study and it is desired to 
find each one’s exact potential, ego. 
nomic indices offer still another pos. 
sible adjustment. In this instance q 
mean or index number for each eco. 
nomic characteristic to be used must 
be determined. These undoubtedly wii} 
be based upon the comparable indices 
of existing trunk line cities in the same 
trade area. Each community’s traffic 
potential then can be changed accord. 
ing to its variance from the predeter- 
mined means. 

Generally speaking, this type of ad. 
justment does not seem to be neces- 
sary when an entire new feeder route 
is being measured. It is reasonable to 
expect that the basic factors for each 
trade area, reflecting the average eco- 
nomic conditions for all cities in that 
area presently having air service, will 
also reflect the general economic level 
obtaining throughout the entire trade 
area. Some points will exceed this 
average, others will fall below it; thus, 
the total projection for the entire route 
probably will average out to approxi- 
mately the trade area mean. 

Finally, it may be desirable to add 
one other adjustment affecting the 
total traffic projection for a complete 
route rather than one or more indi- 
vidual stations. Called “intransit traf- 
fic”, it shows up only where it is pro- 
posed to serve two or more trade areas 
with connecting routes linking them 
so that passengers could go from points 
on the first route through the outlying 
terminal to points on the second route. 
The amount of such traffic would de- 
pend, of course, upon the integration 
and community of interest existing be- 
tween the two trade areas, and it 
should be predicted only after a sepa- 
rate study. 

It seems reasonable to assert that any 
formula taking into account all or a 
large majority of the factors influenc- 
ing traffic in the satellite areas as de- 
tailed above will give an honest, accu- 
rate measurement of the new market. 
That measurement, as stated before, 





TABLE |l|—Passenger Traffic Analysis 
of San Francisco Trade Area 


an 





Area and ‘AB Survey Seasonal 
Stations Population 9/40 Variation 
San Francisco.. 936,699 6,699 5,257.8 
Fresno........ 60, 455 357.1 
ta. 105,958 324 254.8 
Del Monte..... 10, 240 188. 
Red Bluff...... 8,824 28 22. 
Totals..... 1,118,000 7,746 6,079.6 
Daily out passengers.........0+0:+2e005"* . 
out per 1,000 (large cities) .. 179 
Daily out per 1,000 an - (cities wader BOR 50,( 00} 268 
Daily ou pop. — poten 
(large cites) Pos CESS Vnks taped ceeesee 


Daily out per 1,000 pep 1946 potential 
(cities under 50, 000) 


eecoeresoesoseesseoe? 
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-gves there is sufficient traffic avail- 
ale in the outlying communities to 

rt direct air service. 

As shown in Table III, some 53 
passengers will be generated on that 
ypothetical route having a total popu- 
ytion of 120,000. This would mean 
fve flights per day using a 15-passen- 
ger plane and allowing for a reason- 
ible load factor. On this basis, a route 
with only two-fifths as much popula- 
tion, or between 40,000 and 50,000, 
would still justify two round trips per 


day. 
Methods Proved by Experience 


This traffic volume can be compared 
with the Los Angeles-San Diego route 
which, without any through traffic, 
justified five round trips with 21- 
gassenger planes in 1940. The com 
parable population figure is 203,000. 
This is substantiating evidence indicat- 
ing that this method of calculating the 
gassenger potential on feeder routes 
js sound and that by grouping a half- 
dozen or so satellite towns on a route, 
suficient traffic can be generated to 
justify operation. 

Thus it is shown that a rich, new 
passenger market does exist for air 
transportation in the satellite areas 
surrounding metropolitan trade cen- 
ters. The scope of this unserved mar- 
ket can best be realized when it is 
remembered that only 38—or 0.24 per- 
cent—of 15,675 incorporated cities in 
the U. S. having less than 10,000 popu- 
lation currently are certified airline 
stops. 

Airmail, too, is of prime importance 
in showing the need for any given new 
air service. Once again, a formula 
similar to that outlined above for meas- 
uring the passenger market can be de- 
veloped; and once again, application 
of this formula to typical satellite areas 
reveals that large volumes of airmail 
would be available to air carriers offer- 
ing feeder service. ; 

Basis for the mail formula is pro- 
vided by the joint Post Office Depart- 
ment-CAB survey for a typical week 
in 1940, from which factors showing 
the number of pounds of airmail gen- 
erated daily per 1,000 of population can 
be developed for each trade area under 
consideration. In modernizing the data 
‘o show probable 1945 volumes, the 
" percent can be used for the same 
teasons given above. 

This figure, too, can be proved con- 
Sttvative. Between 1940 and 1943 
alone, airmail increased 348 percent in 
Volume nationally. Additionally, be- 
tween just 1941 and 1943, the number 
Of pieces dispatched by the several hun- 
cred communities served by All Amer- 
an Aviation’s pickup routes increased 
179 percent, indicating that the smaller 
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TABLE I!i—Passenger Traffic Potential for a Feeder Route 











Adjustment Adjustment 
For Locale Isolation 
1945 Passenger = ~ ~ A —~ 
Towns Population Index Potential % Adj. Pass. % Adj. Pass. 
ye 7.381 804 5.9 40 2.4 80 1.9 
| = 20.072 . 804 16.1 40 6.4 80 5.1 
C.. 7.740 . 804 6.2 40 2.5 90 2.2 
ta Pes ee 6,637 . 804 5.3 80 4.2 100 4.6 
E.. 52.383 537 28.1 80 22.5 By 18.0 
2s a eee oe 6.653 . 804 5.3 80 4.2 120 5.0 
ce Rae breyteres: 4,421 .804 3.6 100 3.6 100 3.6 
i REE? 3, . 804 3.1 100 3.1 100 3.1 
( OEE Nae ir 11,321 . 804 9.3 100 9.1 100 9.1 
Saceerneass bbex taees 120.432 82.7 58.0 52.6 





towns have increased their patronage 
of airmail proportionately more than 
the nation as a whole. Of course a 
part of these sharp increases is a direct 
result of the war. 

When preliminary mail traffic esti- 
mates have been computed for each 
point proposed for service through use 
of the basic factors increased for 1945 
performance, few additional adjust- 
ments are necessary because airmail is 
not subject to the same local influences 
as passengers. Most mail is generated 
late in the day, and if it can reach its 
destination overnight by ground trans- 
port, it need not go by air. 

Consequently, nearly all mail traffic 
from the satellite communities will be 
of the true feeder type destined to con- 
nect with trunk line flights to more dis- 
tant parts of the country. Because this 
traffic needs to move only to the air- 
port (not downtown) at the trade area 
center, it is almost always possible to 
show considerable saving in time over 
ground transport, except for towns 
located very close to the main airport, 
in which case some reduction in volume 
might be necessary to compensate for 
mail lost to surface carriers. 


Checking Mail Formulas 


For mail traffic estimates, it is pos- 
sible to make a check on the accuracy 
of the formula used if, as has been the 
case to date, the Post Office Depart- 
ment makes an actual mail count for 
all points proposed for service imme- 
diately prior to CAB hearings on appli- 
cations therefor. In this connection it 
will be well for checkers to bear in 
mind that when new communities were 
added to All American Aviation’s 
routes, their average monthlv volume 
of airmail generated was 242 percent 
higher during the first vear of service 
than the pre-operation mail count. 

Formulas of this type introduced in 
the West Coast CAB hearings showed 
projections only 31 percent higher 
than the actual mail count, and thus 
may be termed exceedingly conserva- 
tive in view of All American Aviation’s 
experience. They showed, however, 
that approximately 25 4b. of airmail 
could be expected daily from communi- 





ties of 5,000 population; 10 lb. from 
towns of 2,000. Such figures would 
not hold true nationally, however, be- 
cause the West Coast generates more 
airmail per capita than the national 
average. 

One final measurement should be 
made of any new market—an estimate 
of the air express available to the new 
air service. While such revenues ordi- 
narily will not be high, proportionately 
speaking, they nevertheless serve to 
further reduce costs for carrying mail. 

Express revenues of all existing air 
carriers for July 1944, totaled 6.7 per- 
cent of passenger revenues, a figure 
which can be applied to the new 
service. Or, it has been shown that 
there is a close relationship, percent- 
agewise, between express and mail 
weighs carried. For each year between 
1938 and 1942, express increased by 
approximately 10 percent, except un- 
der the stimulus of war in 1942, when 
it jumped 42 percent. By assigning 
only the normal 10 percent gain to the 
1942-over-1941 period, and project- 
ing similar increases for subsequent 
vears, it can be computed that the rela- 
tionship of air express to airmail in 
1945, if there had been no war influ- 
ence, would have been about 60 per- 
cent. 

It should be pointed out that air 
cargo as such does not promise to be 
a substantial source of revenue for 
feeder airlines. Local shipments ca. 
move overnight by ground transport 
and the more distantly destined car- 
goes would be costly to off-load and 
re-load on trunk line planes at the 
trade area center airports. But smaller 
items of freight. similar to those pres- 
ently moving by express, will undoubt- 
edlv supply a considerable volume of 
traffic. 

Thus, it is evident that large vol- 
umes of passenger, mail, and express 
traffic are avilable to an air carrier 
from the large number of smaller 
cities and towns typical to every trade 
area. The type of air service which 
should be established to serve this new 
market will be the subject of next 
month’s article, second in our four-part 
series on feederline operations. 
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FLORIDA COORDINATES ACTION 
ON AVIATION LEGISLATION 


By HOWARD W. HARTLEY, Aviction Editor, St. Petersburg Evening Independent 


How a special pattern for action, adaptable for other states, effec- 
tively banded major groups interested in the aeronautical future— 
thus implementing a concerted drive to secure the best laws 





HEN Tony JANNuS flew his 

W pint-sized Benoist seaplane 

from St. Petersburg to Tampa 
on a sunny New Year’s morning in 
1914, carrying one passenger and a 
few pounds of cargo, the 3,000 appre- 
hensive Floridians gathered for the 
takeoff were witnesses to the birth of 
commercial aviation in the United 
States. 

Jannus died in a crash on the Rus- 
sian steppes two years after his his- 
toric flight, but his spirit lives on 
today in the hearts and minds of a 
group of realistic Floridians who have 
banded together not only to preserve 


St. Peters bir 





Commercial as well as personal 
flying is considered’ in Florida's 
coordinated program. As shown 
on this map, international trans- 
por? operators would have choice 
of three major ports of entry in 
network of lines connecting U. S. 
and Latin American neighbors. 


the Jannus heritage but to make their 
state the nation’s air gateway to South 
America, Mexico, Cuba, and the exotic 
lands that fringe the Caribbean Sea. 
During the hectic year following 
Pearl Harbor, the armed forces 
sprinkled Florida from Pensacola to 
Key West with scores of military air 
bases. There are 190 recognized air- 
ports in the state today, ranging from 
the smallest municipal fields and land- 
ing strips to such mammoth estabiish- 
ments as the army’s MacDill and 
Drew bases at Tampa, the Navy’s gar- 
gantuan plant at Jacksonville, its vastly 
expanded air training station at Pensa- 


Jacksonville 


Miami 
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cola, and the new base at the mouth 
of the Banana River on Florida’s east 
coast. 

More than half of Florida’s amaz- 
ing network of airports belong to the 
Army, Navy, Marine Corps, and Coast 
Guard. The remainder are properties 
of cities, counties, and private oper- 
ators. But the return of peace will 
find the armed forces abandoning 
many of these military bases. In fact, 
some of them may be turned back to 
civilian and commercial flying before 
the war ends, and many competent 
observers believe that not more than 
a half-dozen of Florida’s present 95 
military air bases and fields will be 
retained by the military as permanent 
establishments. 
‘These military bases have cost many 
millions of dollars, and withdrawal of 
the armed services will give Florida 
another ace in her game of show-down 
poker with other states for post war 
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jominance in the field of commercial 
jviation. Nature dealt Florida her 
grst ace—some of the finest year- 
ound flying weather in the world. 

But a pair of aces does not consti- 
tute a pat hand. Early last year such 
jeronautical thinkers and planners as 
Harry Playford, of St. Petersburg, 
who flew bombers with the AEF in 
World War I, set about laying the 
foundation for Florida’s aviation fu- 
ture. Playford found almost as many 
ideas on the subject as oranges in a 
pearing grove. He also discovered the 
wheel horses harnessed to Florida’s 
aviation wagon were pulling at cross 
purposes. Tampa had one plan, Miami 
had another, St. Petersburg still an- 
other, and there was a lot of running 
around by zealous but short-sighted 
citizens, some more intent on blowing 
their own horns than charting a course 
the state could follow. 

So Playford decided his first job 
was to bring these cross-currents of 
public opinion, as reflected by leaders 
of all groups, to a common viewpoint 
and to enlist them under one banner. 
As president of the Florida section, 
National Aeronautic Assn., and mem- 
ber of the association’s national coun- 
cil, he began building up NAA within 
the state. There were only three chap- 
ters in Florida ‘twelve months ago. 
Today there are ten and membership 
has jumped from the original 250 to 
more than 1,500, with many new chap- 
ters in process of organization. 

Once the NAA program was under 
way, Playford called the first of a 
series of statewide aeronautical clinics 
at Orlando. That was early in January. 
The sessions, covering two days and 
evenings were attended by representa- 
tives of the six leading agencies now 
functioning in Florida with an eye 
toward preservation of the Jannus 
birthright. In addition to NAA, the 
list of these agencies includes Gov. 
Millard F. Caldweil’s committee on 
aeronautics, the aviation committees 
of the Florida State Chamber of Com- 
merce and the Florida Junior Chamber 
of Commerce, the advisory committee 
of the Civil Air Patrol, the Pinellas 
County Aeronautical Commission of 
St. Petersburg, and the National Avia- 
tion Trades Assn. 

The clinic at Orlando wrote a new 
chapter in Florida’s aviation history 
because, out of the panel studies and 
general conferences, there emerged a 
five-point program to be laid before 
the state legislature, which convenes 
this month. 

Keystone of the arch of laws upon 
which Playford and his colleagues 
hope to build the future of commercial 
and private flying in Florida is a meas- 
ure creating a state department of 
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aeronautics, headed by a seven-member 
commission. The governor would ap- 
point one commissioner from each of 
the state’s six Congressional districts, 
plus a seventh member from the state 
at large, all of themsserving without 
compensation and selected solely for 
sound knowledge of aviation in all its 
manifold phases. 

With the commission acting as a 
board of directors, the new state de- 
partment’s administration of laws 
regulating flying in Florida, construc- 
tion of new airports, zoning, and allied 
activities, would be placed in the hands 





Sparkplug of Florida's comprehensive plan 
for aeronautical development is Harry R. 
Playford, veteran pilot shown here with 
Stinson in which he covers state. Due to his 
efforts, many different groups interested in 
postwar flying have been brought together 
and welded into single body working for 
single program designed to develop post- 
war aviation. 


of a full-time adequately salaried di- 
rector. The pay would be sufficient to 
attract an executive of outstanding 
ability and national reputation. 
Enforcement of state flying regula- 


tions—to follow the pattern of federak 


laws—would comprise only a part of 
the new department’s activities. The 
commission also would be charged 
with helping provide, either through 
consultation with cities and counties or 
its Own construction program, a net- 
work of lariding strips along the prin- 
cipal air routes that criss-cross the 
peninsula. These landing strips would 
be equipped with conveniences for 
visiting pilots. 

In addition, the commission would 
make certain that all airports, both 
new and old, meet minimum equipment 
requirements, in the wav of adequate 
administration buildings, hangars, 





. 


shops, and other necessary construc- 
tion. The commission would be clothed 
with absolute authority to designate 
locations of additional fields, looking 
always to factors of safety, accessibil- 
ity, and transportation to the nearest 
cities and towns. 

Creation of a commission with such 
broad powers and manifold activities 
would obviously require liberal finan- 
cing. It is on this point that the only 
divergence of opinion exists. Florida 
does not tax aviation gasoline, but 
the state recently took a $5,000,000- 
per-year right-cross to the treasury’s 
chin in War Mobilization Director 
Byrnes’ order that closed down race- 
tracks, both horse and dog, for the 
duration or until further notice. Gov. 
Caldwell has indicated, however, that 
he is not averse to tapping new sources 
of revenue, provided the tax is for a 
good purpose. So Playford and his 
colleagues believe the Governor will 
lend a hand in providing the state 
aeronautical department with whatever 
financial aid is needed to do its big job. 

“Taxes need not be heavy, “Playford 
declared in a recent message to the 
Florida NAA. “They need merely be 
adequate to maintain the state’s inter- 
est and support in matters aeronauti- 
cal. Many airports and buildings have 
been constructed by municipalities 
through public subscription to com- 
memorate flying heroes of the past. 
Many more will be constructed by the 
same means. But taxes there will be, 
and no one in ‘aviation will be sur- 
prised to hear it. None will object 
as long as public tax money is not di- 
verted from its original purpose—the 
advancement of aviation in Florida.” 

Pressing for early enactment of the 
legislation, Playford declared: “Com- 
mercial airlines will operate in and 
out of Florida in proportion to the 
amount of business produced by their 
flights. I am not worried on that 
score. Five operating lines have Flor- 
ida applications before CAB today, 
and we expect other companies to 
follow suit. Take a look at the map. 
Florida projects into the South At- 
lantic and Caribbean like a giant air- 
craft carrier, with Miami at the prow 
and St. Petersburg, Tampa, Jackson- 
ville, and Pensacola along the port and 
starboard rails. We have so many 
airports today that the state itself can 
be compared with the deck of a carrier 
—ready and waiting for the com- 
mercial air fleets of the world and the 
thousands upon thousands of private 
flyers who will literally darken our 
postwar skies. All that remains to 
be done is to correlate and coordinate 
the efforts of all Floridians—and our 
state will become an aeronautical 
Utopia. But the time for action is 
now.” 
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Tips and Techniques 
For Alaska-Bound Flyers 


Yesterday's skytrail blazers found that the rugged "Route" was a 
school of hard experience. But today's Alaskan flyers get sage pre- 
takeoff counsel from an “unofficial manual" authored by a veteran 


ATC’er. 


Valuable, too, for tomorrow's north-goers, are these 


pertinent horse-sense-and-humor admonitions. 





Pilots of the Air Transport Commanda’s 
Ferrying Division, which ts com- 
manded by Brig. Gen. Bob E. Now- 
land, swear by an unofficial and forth- 
right document that contains common 
sense—while retaining a real Ameri- 
can sense of humor—for the men ferry- 
ing planes and supplies to Alaska. 

Prepared by a former 7th Ferrying 
Group pilot (Capt. Bishop White of 
Princeton, N. J., now with ATC’s 
India-China Division) this document, 
So You Want To Go To Alaska, gives 
the straightforward advice on what ts 
permissible and what is not permis- 
sible in flying this northern route. It 
goes like this: 


in the land of The Cremation of 
Sam McGee, there are a few little 
details to check up on before packing 
your fishing equipment and brushing 


i. YOU ARE contemplating a sojourn 


up on your Eskimo etiquette. Many 
problems arise on top of the world 
which don’t occur down south around 
its waistline, and if you think life in 
the north can be beautiful maybe you’d 
better have a speaking acquaintance 
with some of these phenomena. 

Before you start your northward 
delivery of planes and supplies you will 
want to become acquainted with the 
nearly 2,000 mi. of land between Mur- 
rills Bar in Great Falls, Mont., and 
the Wagon Wheel in Fairbanks, Al- 
aska,—the stretch commonly known 
is “The Route”. 

The route runs just east of the main 
backbone of the Rocky Mountains to 
Fairbanks, traversing country which 
progresses from plains into mountains 
and, at Northway, back into plains 
again. In summer this land is warm, 
swampy, and buggy. In the winter it 
is frozen and windy. The weather is 





Lt. John T. Ellis, Training Aids Officer for 7th Ferrying Group, ATC, sits before a fepee 
meade from an old parachute and constructs snow shoes from willow boughs, shroud lines, 
and webbing. Ingenuity often means the difference between life and death to a pilot forced 


down in Alaska's wilderness. 
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always capricious, seeming to make 2 
definite effort to “get” you. The fish. 
ing is good, the country is beautify}. 
but the social life, except in Montang 
and Fairbanks, is non-existent—unles. 
you are attracted to bears. 

All the airports on the route are nowy 
so big and the runways so long tha 
only a character of very questionable 
talent will overshoot very often, 

Edmonton is the headquarters of the 
Alaskan Wing. Here the natives are 
definitely friendly and the females 
their best to assure pleasant interna. 
tional feelings. 

Whitehorse, the next station, carries 
some replacement parts and has ; 
fairly large staff of mechanics. White. 
horse is beginning to get civilized, |; 
is overflowing with gravel-agitators, 
and “feather-merchants” appear all 
through the surrounding territory. 

At Fairbanks you and the other 
Ferry pilots will be weighed, sorted, 
and stacked into a transport for deliy- 
ery back to Great Falls. This usually 
happens in the middle of the night 
about three hours before takeoff, and 
every effort is made to “arrange” the 
pilots in nice even layers to make room 
for other cargo. 








brings 
statior 
adeque 
weath: 


Weather 


You might keep in mind that every- 
one on the northern route must be his 


own weatherman. Said weather de- Th 
velops fast and disappears just a g "4 
quickly. While often it is possible to i 
fly along the road with vilious-looking § 4 
clouds in the mountains to the wes 
and blue skies to the east; it is impos- char 
sible to tell when the weather will spill 
out over the route and cut you off in PS 
front, behind, or both. ans 
In summer, thunderstorms are fre- = 
quent and line squalls do occur. Ex-  ™ 
tensive cloudy conditions of extreme take 
duration happen infrequently, however At 
heavy turbulence is common. weat 
Fall and spring are inclined to be word 
. as messy and unpredictable as comb- a loc 
ing grandfather’s beard after Christ- . of 
mas dinner, for winter and summer deliv 
weather get all tangled up in each = 
other and fogs are common. One day look 
may be cold and the next warm. It’s hind 
a good time to expect anything. weat 
Winter is the season of seasons up intel 
north. The natives are bored the rest deg. 
of the year. Charaeters new to the turn 
country start thinking they are rugged. clos 
Passing out the information that they {ron 
have been colder on the Hoboken in si 
ferry, they don’t bother with many mor 
clothes. They don’t feel cold even if tt 
the thermometer says it’s 40 deg., but ston 
sooner or later they will make their thou 
little addition to the collection of de- On | 
tached ears, toes, and other little won 
trophies which are on hand at most ad 
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stations. No matter how you teel, 
the thermometer isn’t kidding. 

In winter, occluded fronts moving 
from the Aleutian low eastward have 
, nasty habit of chasing each other 
over the route quite regularly. Even 
after the front itself passes, a great 
deal of low, messy stuff hangs around 
the valleys and over the road. This 
prings bad weather reports from some 
stations when the weather is actually 
adequate for flying. The frontal 
weather itself is foul and often hangs 
around for days. 

This brings us to sequence and syn- 
optic maps. Sequences are little 
garbled messages on the tele- 
type that tell you what kind 
of weather you would have 
had if you’d taken off two 
hours ago. The important 
thing they show is the weather 
trend. 

You might notice the tem- 
perature and dew point 
spread. If they are too close 
you are likely to get spread 
yourself. Remember, the re- 
porting weather stations are 
pretty far apart, and if you 
would get a good idea of the 
weather picture you must 
study the subject and use your 
imagination 

The synoptic map is a 
weather chart in technicolor. 
It is figured out by prophets 
and medicine: men with the 
help of a ouija board. A 
character possessing perspi- 
cacity and an instinct for self- 
preservation can match the 
synoptic map against the se- 
quences to get an answer to 
the $64 question: “Shall I 
take off ?” 

At Fort Nelson a sign in the 
weather office reads: “Famous last 
words—let us go out [fly out] and take 
alook at it”. But taking a look at it 
is often very necessary if you want to 
deliver your plane before you’re an old 
man. If you are going to “take a 
look”, remember that the weather be- 
hind you is more important than the 
weather in front, and that the most 
intelligent maneuver of all is the 180- 
deg. turn. Of course, using a 180-deg. 
turn is no good if the weather has 
closed-in the station you departed 
tom. To be in between two socked- 
i stations is a good way to make hell 
more crowded than it is already. 

In the winter a temperature inver- 
sion exists most of the time; so even 
though it is too dry-cold for wing ice 
on the ground, it is no sign that you 
won't be flying an ice-wagon soon after 
you leave the runway. Icing condi- 
tions exist on the route at all seasons, 
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but they are not difficult to avoid if 
you watch out for them. Find out 
where the zero isotherm is—don’t let 
it find you. 

Ice fog and arctic smoke are two 
common phenomena. While they don’t 
limit vertical visibility, they mess up 
horizontal visibility plenty and materi- 
ally increase one’s chances of being 
spitted on a tree like a hot dog while 
trying to land. On the ground, snow 
is something that makes runways slip- 
pery and is very apt to ruin your depth 
perception when the sun is bright. 

On the northern route frost forms on 
planes parked overnight, on planes 





It forced down, don't live on rabbit alone or all your 
strength will go to your ears! (Sketch by Lt. Bill McClanahan) 


taxiing out for takeoff, and on beer 
glasses at Edmonton if you are weath- 
ered-in. 

Frost must be swept or melted from 
all parts of your plane before takeoff. 
Even though it looks thin and harm- 
less, it spoils airfoils, creates drag, 
and increases the takeoff speed. If 
frost forms while taxiing out, go 
back and get rid of it. Frosting of 
your windshield just after takeoff is 
due to a temperature inversion. Your 
plane, which is at ground temperature, 
has passed through a warmer layer of 
air than that at the ground. You will 
also probably be leaving a vapor trail. 
When this happens don’t get worried. 
Look out your side windows and use 
your instruments; your windshield 
will clear. 

High winds can occasionally be 
found on all parts of the route and at 
all altitudes. They are just a minor 
difficulty, however, and generally are 





not violent enough to form a major 
hazard. In fact, Yukon turkey can be 
much more detrimental to smooth and 
untroubled flying. 

Knowing an airplane is like knowing 
a woman; that is, a _ considerable 
amount of understanding is in order. 
Don’t forget that most of the planes 
we deliver north have less than ten 
hours on them when they reach the 
7th Ferrying Group at Great Falls, 
Mont., hence they have not received a 
thorough breaking-in. Tech orders 
are fine, but if you really want to know 
your plane see the experienced mechan- 
ics or the factory representatives along 
the route, and watch mechan- 
ics make repairs on your 
plane. A specific mechanical 
difficulty showing up on one 
plane is likely to ‘occur on all 
planes of that series or type. 
It is wise to know what such 
trouble is and to be alert for 
it. Try to prevent mechanical 
trouble before it occurs. 

No specific . mechanical 
failures are caused by the 
summer climate and no special 
precautions are necessary. 
Use fairly short run-ups and 
keep your airplane engines 
cool. 

Temperatures in the winter 
get as low as -75 deg. F. 
Even brass monkeys will ad- 
mit this is cold. This condi- 
tion alone is a great source 
of trouble. It is likely to 
freeze you—in the end. 

Always preheat your oil 
thoroughly, using an immer- 
sion heater, or drain your oil 
for storage in a hangar 
where you check in over 
night. The longer and more 
thoroughly you pre-heat your plane, 
the safer you are—and the easier it is 
on your plane. 

In winter you will find that struts 
leak and tires tend to flatness. Check 
leaking struts for fluid level and be 
sure not to fill them too full. Tires 
must be filled at moderate tempera- 
tures, preferably in a hangar, since if 
they are filled to normal pressure with 
cold air they will heat up when the 
wheels are retracted and are liable to 
go “bang” when the air expands. Con- 
traction of materials sometimes ac- 
counts for loose fittings and connec- 
tions. 

Also, don’t forget to dilute your oil. 
This is very important, but, like GI 
underwear, it is a ticklish proposition. 
The most intelligent dilution proced- 
ures at very low temperatures are not 
always the ones you find in tech 
orders. Many pilots believe in very 

(Turn to page 242) 
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ideas on how to run an airport as 
there were airports. One complica. 
tion, for example, was the fact that 
while it was known personal flying 
would account for a large part of the 
business volume, there was no way of 
estimating its ratio to anticipated 
scheduled transport business. Mean- 
while, however, experts had been con- 
sulted for aid in laying out and design- 
ing hangars and other necessary build- 
ings, and plans were submitted to CAA 
for final revisions. At least the county 
officials then knew what would be 
necessary in the way of expenditures 
for completing the airport. 

They knew one other very important 
thing: There was a strong feeling in 
the county that operation of the airport 
Administration building and control tower to be built at Westchester County Airport es was a commercial venture and there- 
soon as wartime conditions permit. Construction of this unit and other facilities totaling fore belonged in, the field of private 
$900,000 will be paid for by operating company having financial backing of major oil enterprise rather than governmental. 
company in first such deal of its kind in country, pointing way fo greater personal flying This meant that the county would have 
development without heavy burdens on taxpayers. to advertise for bids from prospective 

operators. 

“After considerable difficulty due to 
e lack of precedent and our own ignor- 
N CW fa or IZOon S pene ance of the subject,” Harding told 
AVIATION, “we prepared specifications 
and advertised for bids. We had 
e plenty =f interest, but most of it was 
F Oo Ir A | rc r ad ft M dad r ke t S purely academic. Flying school opera- 
tors told us we wanted too much in 
the way of new construction; airlines 
said they were not interested. One 
management firm nominated the speci- 
fications for the Hall of Fame as ‘the 
most impractical and impossible Pro- 
posal we have ever had the pleasure 

of reading.’ ” 
ow oven to alert fixed base field was the only one constructed It was a pleasant surprise, then, to 
N operators and airminded com- until after Pearl Harbér, when the find four bids from major oil com- 
munities are mew horizons government put in runways as the first panies, or firms backed by them, all of 
for aircraft sales and service, horizons step in establishing an interceptor which exceeded the officials’ most 
that can mean increased employment base. County officials then expected optimistic hopes. The concession was 
and profits without requiring tremend- that after the war they would be pre- finally awarded after several weeks’ 
ous investments by the operator, heavy sented with a complete field, and it negotiations, for each of the four or- 
bond issues by the communities, or was quite a shock when, late in 1943, ganizations felt its bid was best. 
assuming of obligations to state or fed- | they were advised that changing con- As finally worked out, North Ameti- 
eral governments. ditions indicated neither Army nor can Airport Corp. agreed to spend 

Pattern for this new type operation, Navy planned: much use for the field, over the life of the agreement approxt- 
which can be duplicated or adapted and so would not set up proposed mately $900,000 for construction of an 
throughout the country, has been es- hangars and other facilities. Thus the administration building, and control 
tablished in Westchester County, New county was faced with the prospect of tower, three large hangars, several 
York, where North American Airport completing the field beyond the three multiple unit hangars, and gasoline 
Corp.—backed by Gulf Oil Corp.—has runways, which are 5,000, 4,750, and _ stations. It also stated it would take 
taken over management of the war- 4,450 ft. in length. care of maintenance on these units 
built County Airport for the duration Since the county appeared headed Further, it agreed to furnish all serv- 
and 15 yr. in a deal by which the into the airport operation business ices normally found at a major airport, 
county will realize a profit on what not whether it liked it or not, County Exe- including aircraft sales and service, 
long ago seemed certain to be a cutive Herbert C. Gerlach instructed fuel and oil sales, aircraft storage, | 

















By JOHN FOSTER, JR., Managing Editor, “Aviation” 











costly’ white elephant. Commissioner of Public Works James flying school operations, charter and 
Although the past 18 yr. had seen CC. Harding to find out how to do it. aircraft rental services, restaurant and 
considerable agitation for a county air- One of the first things he discovered cocktail lounge, and facilities for 


. port, a small WPA-built emergency was that there were nearly as many scheduled airline operations. 
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Management contract backed by major oil company clears way for 
yeater airport development—with more chances for sales, service 
nd employment—without putting heavy financial load on indi- 
idual fixed base operator or taxpayers. 





All these operations will be con- 
olled by the county, which will sup- 
svise choice of sub-concessionaires, 
he types of aircraft and equipment for 
we, charter or rental, service charge 

es, operating personnel, and other 
items. 

Westchester County, in turn, will 
jence the airport, do rough grading in 
le hangar area, and construct storm 
lirains, power lines, water lines, a 
wking area, sewers and sewage dis- 

sal plant, and an access road. It is 
stimated these items will cost $400,- 
00, and the county will care for 
ructural maintenance of pavements 
and drains. 

The county will be paid 74 percent 
of gross receipts, except receipts from 
hirline ticket sales, charter ticket sales, 
and gasoline sold scheduled airlines; 
aud the airport company has guaran- 
eed a minimum payment of $480,000. 
At expiration of the agreement—15 
yr. after the war—the county will re- 
tive the buildings for cost less de- 
preciation at 7 per cent per year. 

Such a deal appears to be a natural 

for both the county and the oil com- 
pany, a natural which can be followed 
countless other communities. 
On the county side, officials point 
out that improvements will be made as 
soon as men and materials are avail- 
able——improvements which will not 
Wolve a financial burden for the tax- 
ayers, Perhaps as important to these 
hcials is the fact that management 
‘sponsibilities will be someone else’s 
luring the immediate postwar period 
hen the aviation industry and the 
ountry as a whole will be making 
rge-scale economic adjustments. 

The airport corporation officials are 












wpical hangars to be built by North American Airport Corp. — 
ith has financial backing of Gulf Oil Corp —as part of manage: 
mt contract recently signed. for Westchester County Airport. 
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unanimously agreed that estimated 
revenues to be derived from the con- 
tract will prove to be minimums; they 
feel certain the volume of business 
done will be much greater, for they 
have definite plans to make the airport 
a civic center with well rounded recre- 
ational facilities that will not only 
generate their own profits, but will 
also attract customers to the flying 
activities. Gulf Oil Corp., which re- 
ceived a sub-concession for the sale of 
gasoline and oil, anticipates that gaso- 
line sales will substantially exceed 
500,000 gal. yearly well before ex- 
piration date of the agreement. 

Richard K. Benson, veteran fixed 
base operator who trained 2,500 Naval 
Aviation Cadets at Colgate University, 
has been named general manager of 
the airport. Part of the activities on 
which he is already working concern 
establishment of an aeronautical col- 
lege to embrace all phases of aviation 
training. 


To Have Aero College 


“It is our intention to make this 
school much more than a flying school 
in the usual sense,” he declares. “The 
course of instruction will anticipate the 
rapidly changing developments in 
aviation, not only with respect to 
greater speed, but also the manifold 
new designs which will shortly be 
coming out of manufacturers’ research 
laboratories. The curriculum will in- 
clude training in all types of new and 
unconventional air equipment, includ- 
ing, helicopters. This, of course, means 
we shall be able to give employment to 
many highly trained specialists upon 
their return from military service.” 

Not all the employment will be con- 


Other facilities will 





fined to sales and service of the fixed 
base and flying club operations, how- 
ever, for it is expected that scheduled 
airlines operations will be conducted 
from the field. One major airline, for 
example, has conducted a survey which 
showed that some 35 percent of its 
business now leaving New York’s La 
Guardia Field originates in West- 
chester County. Thus, it is expected 
that at least some schedules can be 
routed from the field, with shuttle serv- 
ice taking the remainder to and from 
LaGuardia and, later, Idlewild air- 
ports. 

Additional opportunities for indi- 
vidual enterprise—and additional em- 
ployment—will be available ; for North 
American Airport Corp. does not plan 
to wield any monopoly on aircraft 
sales and service, flight training, 
charter or rental services, or other fly- 
ing activities. As a matter of fact, 
such a monopoly would probably be 
impossible so long as the political 
tenor of the area remains favorable to 
competition. And that competition will, 
in all probability, be continued on a 
high standard since the county retains 
the final word on selection of sub- 
concessionnaires, and of other oper- 
ators, on the field. 

Although Westchester County is 
unique in its very high per capita 
wealth and location near the vast 
market backlog provided by New York 
City, it is felt that the operating prin- 
cipals set forth in the agreement can 
be applied with little or no modification 
in any sizable metropolitan area—say 
at Pittsburgh, Chicago, St. Louis, San 
Francisco, or other such cities—and 
with perhaps no more than a general 
financial scaling-down for lesser popu- 
lation centers. 

Even for smaller cities or good sized 
towns, fixed base operators, chambers 
of commerce, or other civic groups, 
might well explore the possibilities of 
similar tie-ups, for there is every indi- 
cation the major oil companies are 
more than academically interested in 
the development of personal flying. 


house competing sales and service, charter, 


rental, and flight school operations designed to make airport an 
outstanding civic center including non-flying recreational facilities 























Whatever it is ... a low-priced helicopter that moves at a 
finger’s touch ... a sleek, swank skyliner purring through the 
night . . . or any one of a score of other ships for tomorrow’s 
sky ... there is a Timken Bearing to give it lighter weight, 
compactness, maximum radial and thrust load-carrying capacity. 





The Timken Roller Bearing Aircraft Series have these all-impor- 
tant aircraft qualities, as well as assured smoothness of operation, 





conservation of power, endurance, and economical maintenance. 5 
Our engineers will be glad to make specific recommenda- | én 
tions. The Timken Roller Bearing Company, Canton 6, Ohio. ! 
‘ 1 
Shown at right are two of the Timken Bearings de- i of 
signed especially for aircraft applications. Top: double ; 
row propeller blade-feathering bearing; below typical j 
light weight — heavy capacity — aircraft bearing. i 
Fig 
fere 
blac 
per 
TRADE-MARK REG. U. S. PAT. OFF with 
. TAPERED ROLLER BEARINGS a vith 
“See that the trade-mark ‘TIMKEN’ is on every bearing you use.” ae AVI 
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FIRM Of Junkers Flugzeug-und- 

Motorenwerke A. G., of Dessau, 
Germany, has for many years figured 
prominently in German civil and mili- 
aviation. Junkers transports were 
widely used by the Lufthansa airlines 
ior to the war and have formed the 
ckbone of the Luftwaffe transport 
ganization in its operations from the 
Mediterranean to Russia. 
“When German military air power 
yas unleashed over Europe, a semi- 
Junkers military development 
made air force officials of all nations 
more conscious of the potentialities of 
five-bombing. This development was 
the Junkers Ju-87 Stuka dive-bomber, 
which proved quite formidable against 
poor defences. Another Junkers mili- 
lary aircraft which has gained con- 
‘siderable attention is the high per- 
formance Ju-88 twin-engined general 
‘purpose bomber. Both of these aircraft 
have been equipped with Junkers Jumo 
211 engines and, with some exceptions, 
Junkers hydraulically-operated constant 
speed propellers. 

Although Junkers airplane and en- 
gine design and production had been 
extensive before 1938, it was not until 
then that the first experimental pro- 
duction models of a Junkers designed 
controllable propeller appeared. Pro- 
duction of this propeller indicated a 
desire of the Junkers firm to avoid the 
foreign patents under which they had 
been previously licensed to produce 
American designed controllable pro- 
pellers in Germany, A recent announce- 
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bine was being used in the mer- 
schmitt jet propelled fighter ‘ates 
that advances in design development 
have not been hindered by the war. 
Standard non-controllable Junkers 








Fig. 1. Junkers graph of temperature dit- 
ferential! between flared and non-flared 
blades. Color portion shows critical tem- 
Perature range, dotted line propeller 
without flaring, and solid line propeller 
with flaring. 
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ment that a Junkers Jumo 004 gas tur- | 


Design Progress 
On Junkers 
Hydraulic Propeller 


By JOHN D. WAUGH, Propeller Div., Curtiss-Wright Corp. 


Engineering details revealing construction and operation of air- 
screw widely used by Luftwaffe, showing evolution up to final stage 


of development. 





propellers had featured dural or mag- 
nesium blades held in a one-piece hub 
by screw thréads on the blade root and 
in the hub socket. These propellers 
were adjustable on the ground, and in 
addition to dural and magnesium 
blades they could be fitted with hollow 


metal and wooden blades. To obtain 
better engine cooling with the ground- 
adjustable propeller, blade cuffs were 
used to determine the blade shape most 
desirable for satisfactory cooling, then 
blades with the selected shank form 
were made and put into use. Fig. 1 


Fig. 2. Junkers propeller installation in Do-217 with BMW 
engine (top) and on Jumo 211 engine in Ju-87 (bottom). 
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is a Junkers graph of the cooling effect 
of flared blades over non-flared types. 

As originally designed the Junkers 
controllable propeller consisted of a 
single-piece hub having magnesium or 
compressed wood blades. Blade actua- 
tion for pitch change was accomplished 
by an oil-operated gear motor attached 
to the front of the hub and geared to 
the blades by a spur and worm reduc- 
tion gearing system. 


Design Changes 


By 1940 British authorities had 
made a thorough investigation of a 
production model Junkers which had 
been on a Stuka shot down in England. 
Their study disclosed that the Germans 
had already made several design 
changes, possibly due to operational 
demands or ailments. Further gearing 
had been added to raise the gear reduc- 
tion to 2-to-1, and counterweights had 
been put on the blades to relieve the 
twisting moment to low pitch. 

Recent examination of a 1943 model 
Junkers disclosed that major changes 
had been made which completely alter- 
ed the pitch change gearing. This 
change had been made earlier but had 
not been so completely embellished with 
detail redesign. Several intermediate 
models having minor modifications in- 
dicated that the Germans either were 
really striving for improvement or 
just liked to tinker with various ideas. 
The fact remains that Junkers propel- 
lers are still largely confined to Ju-87, 
Ju-88, Ju-188, and Dornier 217 bom- 
bers while the VDM electrically oper- 
ated propeller continues to be installed 
on the rest of the Luftwaffe’s first- 
line aircraft. 

Several conditions contribute to this 
disparity in total installations. All the 
above mentioned aircraft except the 
Dornier use Junkers Jumo 211 engines, 
to which the Junkers propeller is parti- 
cularly adapted, while the VDM is 
adaptable to any engine. Also the 
VDM has had a much longer service 
record, having been originally develop- 
ed before 1935. Fig. 2 shows two 
installations of the Junkers propeller, 
one on a radial engine, the other on 
an in-line power plant. 


Propeller Operation 


Fig. 3 shows operation and construc- 
tion of the 1940 model; a later descrip- 
tion will cover the features of the 1943 
model to point out the design changes 
made in three years. 

Power for pitch change is obtained 
from an engine driven governor in- 
corporating a spur-geared oil pump. 
Oil lines from the governor, which is 
mounted on the rear of the engine, lead 
to the propeller through a rotating 
joint in the propeller shaft. Cored pas- 
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sages, through the pitch lock assembly 
in the hub, direct oil to the oil motor 
in the pitch change power unit attach- 
ed to the front of the hub. Oil pres- 
sure at approximately 170 psi. is di- 
rected through one side or the other of 
the oil motor, depending upon which 
direction pitch change is required. The 
oil under pressure passing through the 
two helically-toothed gears comprising 
the oil motor causes them to rotate 
and thus establish a moving gear train 
to the propeller blades. 

A drive shaft splined through one 
of the motor gears and extending out 
of the front of the motor housing is 
fitted with a small spur gear which 
meshes with a large gear to provide a 
2-to-1 reduction at this point. The 
large gear is fixed to a shaft which 
extends through the other motor gear, 
emerging at the rear end of the motor 
housing with a small gear which 
meshes with the internal spur gear 
teeth of the coordinating ring gear. 
The outside of the ring gear has helical 
teeth which engage one of the gears on 
each of three intermediate transverse 
shafts. 

A second helical gear on each of 
these shaits meshes with the final drive 
to the blade, which consists of three 
more transverse shafts equipped with 
worm gears meshing directly with 
worm wheel teeth cut in the main blade 
adapter. The motor-to-blade reduction 
ratio thus obtained is 1,548:1. A com- 
pound worm gear reduction system 
such as this is mechanically very in- 
efficient, especially for a propeller. The 
Germans apparently realized this, as 
will be shown by subsequent descrip- 
tion of a later, improved model. 

In the hollow center of the propeller 
hub, a pitch lock, (K) in Fig. 3 is 
fitted. This pitch lock consists of a 
cored magnesium casting incorporat- 
ing a transverse rotatable sleeve inclos- 
ing a relief valve. The sleeve is posi- 
tioned so that a spline shaft connected 
to one blade adapter causes the sleeve 
to be rotated when the blade angles are 
changed. “Slots in the sleeve come into 
registry with the high and low pitch 
oil passages when the pitch lock comes 
into action. 

This action is required because the 
hydraulic governor is connected to the 
throttle in such a manner that sudden 
opening of the throttle when the blades 
are in low pitch would cause over- 
speeding.. Thus, in operation, when 
the throttle is closed and the blades 
rotate to a predetermined degree of 
low pitch, the sleeve uncovers passages 
so that low pitch oil pressure is by- 
passed into the high pitch line, neutral- 
izing the gear-motor and stepping 
blade rotation. 

In this position, if the engine is given 


- speed increase. 














































a sudden burst of power there wif} } 
sufficient blade angle to absorb ¢h 
When the throttle ; 
closed and the engine speed decreas 
causes operating oil pressure to dro 
below 7 psi., the by-pass valve close 
and the blades move to rest against th 
low pitch positive stops integral wit 
the base of the blade socket. 


Governor Operation 


The Junkers hydraulic governo 
shown in Fig. 4 provides the oil pres 
sure and constant speed operation 9 
the propeller. It consists essentially o 
an oil pump, distributor valve with ; 
spindle and ball flyweights, and ; 
spindle loading spring. The spindle 
spring is loaded directly by a selecto 
control for flight positions such as 
takeoff and cruising, and it is loaded 
automatically by linkage from the 
engine throttle through a differential 
gear. 

Body of the governor is made up of 
several magnesium castings bolted to- 
gether. The base, which is bolted to 
the engine, contains the low and high 
pitch oil passages leading to the pro- 
peller The oil pump section just above 
the base houses the two oil pump pin- 
ions, one of which is driven by an idler 
gear in a housing extension for the 
engine drive to the governor. One pin- 
ion of the gear pump carries a steel 
cruciform mounted on a flat plate and 
separating four free flyweight balls. 
Over this assembly is fitted the main 
housing which contains the selector 
valve, relief valve, and oil passages for 
direction, distribution of pitch change 
oil. The lower end of the selector valve 
spindle fitted in its sleeve is made with 
a cone to fit over the flyweight balls. 
The upper end of the spindle fits the 
loading spring housed in the top cast- 
ing, 

Contained in the top casting is the 
differential gearing that links the 
engine throttle and over-ride selector 
control to the rack which impinges on 
the selector valve spindle loading 
spring. Quite elaborate for a gover- 
nor loading device, the gearing is com- 
prised of epicyclic gears, a dashpot, 
cam, and coil spring. The two levers 
for throttle and selector control act 
through the gearing to the spring rack 
via different gear trains so that the 
selector control lever may be operated 
to over-ride the throttle setting. When 
the throttle lever is moved, its shatt 
rotates a cam linked to the shaft by 4 
torsion spring. Attached to the cam 
is a piston fitting a dashpot integral 
with the housing. Thus, no matter 
how fast the throttle lever is moved, 
the damping action of the dashpot de- 
lays the final transmission of move 
ment to the spring rack. 
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Fig. 3. Cutaway of Junkers propeller. 
(A) shows ball thrust and roller journal 
bearings on intermediate shaft; (B) stand- 
ard collared stud used in magnesium 
parts; (C) gear wheel keyed to shatt 
which, in turn, is splined internally to 
motor pinion; (D) driven wheel operating 
internal teeth on main driving wheel 
through hollow pinion; (E) motor body; 
(F) two-piece coordinating ring gear with 
toothed steel ring riveted to light alloy 
body; (G) magnesium gear train mount- 
ing; (H) forged steel hub; (J) counter- 
weight mounted on ring; (K) pitch lock 
with relief valve and rotatable sleeve; (L) 
and (M) high and low pitch oil lines; 
(N) Hirth type serrated mounting face; 
(O) oil line sealing rings; (P) hub oil 
seal ring; (Q) blade inner journal bear- 
ing; (R) gear and splined shaft drive 
from blade main adapter to pitch lock; 
(S) main blade adaptor; (T) radial thrust 
roller bearing; (U) oil seals; and (V) 
blade adapter locking cone. (Re-drawn 
courtesy Aircraft Engineering) 


In operation, oil enters the inlet side 
of the oil pump from the propeller re- 
turn and engine supply, passes through 
the pump and past a relief valve to 
annular passages around the selector 
valve spindle sleeve. Under this con- 
dition, oil pressure awaits valve direc- 
tion to flow to the propeller, or if the 
governor is in neutral, or “on speed” 
position, the relief valve by-passes the 
oil to the inlet side of the pump. 

The ball bearing type flyweights 
fitted inside the cone-shaped end of the 
selector valve spindle move outward 
under the influence of centrifugal force. 
Therefore, if engine speed increases to 
the point that the balls push against 
the sides of the cone and cause the 
spindle valve to rise against the pres- 
sure of the loading spring, oil from the 
common delivery annulus will be di- 
rected to the high pitch side of the 
propeller to effect an engine load and 
bring the governor back to the constant 


Fig. 4. Cutaway drawing of Junkers pro- 
peller governor. (A) is governor ball; 
(B) cam for roller-ended lever; (C) 
spring-loaded control shaft; (D) speed- 
contro! lever; (E) damping dashpot; (F) 
epicyclic gear; (G) throttle lever; (H) 
loading piston with integral rack; (I) 
loading spring; (J) pump suction con- 
nected by duct with suction area around 
governor balls; (K) relief valve connect- 
ing pump delivery with suction ducts; 
(L) selector valve spindle; (M) high 
pitch line to propeller; (N) selector 
valve spindle sleeve; (O) duct fo suction 
side of pump; (P) feathering connec- 
tions; (Q) one of two high pitch lines 
trom delivery annulus; (R) low pitch de- 
livery from (X) through hollow pump 
pinion; (S) and (T) high and low pitch 
outlets; (U) gear pump; (V) engine drive 
housing; (W) intermediate spur drive; 
(X) low pitch annulus; (Y) pump de- 
livery annulus; and (Z) high pitch annulus. 
(Re-drawn from Aircraft Engineering) 
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Fig. 5. Exploded view of oil motor and gear train of 1943 model Junkers propeller. 


speed condition which is desired. 
Conversely, if engine speed drops, 
the spring pressure will be greater 
than the effect of the flyweights and 
the valve will drop to uncover the low 
pitch passage to the propeller. The oil 
pressure generated by the pump is ap- 
proximately 170 psi., and there is a 
rate of flow of about 11 gal. per min. 


Hub Construction 


Machined (f.a.o.) from a one-piece 
molybdenum steel forging, the Junkers 
hub is cadmium plated. Bell-mouthed 
blade sockets are provided at their 
outer internal lip, with buttress threads 
to receive the blade retaining nut. 
Machined in the base of each blade 
socket is a bearing recess for the inner 
journal bearing of the main blade 
adaptor. Also machined integrally 
with the base of each blade socket are 
the projections which engage blocks 
fixed to the blade butt, thereby limit- 
ing the low pitch blade angle. A hole 
bored through the base of one blade 
socket allows a small splined shaft to 
engage the butt of one blade and the 
rotatable valve sleeve of the pitch lock 
which is housed in the hollow center 
of the hub. 
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The hollow hub center is made pos- 
sible by dispensing with the usual 
splined propeller shaft. Hub attach- 
ment is therefore accomplished by 
Hirth-type serrations on the rear face 
of the hub, these serrations mating 
with similar teeth on the flange face of 
the engine shaft. Eight studs in the 
hub rear face project through the 
engine flange and retain the hub. A 
large synthetic rubber sealing ring is 
fitted between the rear hub face and 
engine flange to prevent leakage from 
the hub, which is bathed internally 
with oil at a slight positve pressure. 
The front face of the hub has a flange 
to receive the gearing apertures cut 
into each of the hub sockets so that 
the drive worms will contact the blade 
adapters, 


Blade Retention 


Fabricated from Heine-process com- 
pressed beechwood, the blade is screw- 
ed into a tapered steel adapter. Butt 
of the blade is sealed by an aluminum 
disk sprung into the adapter. Inner 
end of the blade adapter has V-type 
threads which screw into the main 
blade adapter, which is a steel shell 
incorporating worm teeth on its inner 


blade becoming detached. 


rim, an integral bearing ledge ior the 
thrust bearings, and a bearing surface 
for the outer journal bearing. Inner 
journal bearing consists of a double 
row of ball bearings held in races 
which fit into the bearing recess in the 
base of the blade socket and over an ex- 
tension of the inner end of the main 
blade adapter. 

The thrust bearing is composed of 
bronze caged roller bearings seating 
against the adapter bearing ledge. The 
centrifugal loads carried by these bear- 
ings are transmitted to the hub by the 
retaining nut which screws into the 
blade socket, forming the outer thrust 
bearing race. Just above the thrust 
bearing, a bearing surface around the 
main blade adapter, and loose roller 
bearings fitting into a bearing groove 
in the retaining nut, form the outer 
journal bearing. Both bearing surfaces 
formed from the main blade adapter 
are case hardened and ground. 

Inner lip of the main blade adapter 
is beveled to receive a bronze cone 
which is wedged between the main 
adapter and blade adapter to prevent 
the latter from unscrewing and the 
This cone 


secures the top of the blade adapter s0 
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fat the inner adapter threads are re- 
of bending loads. Threads on 
outside of the main adapter receive 
counterweight ring which is threaded 
gternally to contain the locking ring 
which impinges on the bronze adap- 
cone. The counterweight, a block 
steel, is held to the ring nut by bolts. 
ed oil seals in the rim of the re- 
g nut prevent oil leakage. 


Power Unit 


Fitting on the front of the hub, the 
power unit consists of an oil motor 
wih reduction gearing and a worm 
gear train to the blades. The oil motor 
gnsists essentially of two hollow-steel 
jelically toothed gears enclosed in an 
duminum alloy housing. Apparently 
the helical teeth are intended to pro- 
yide a smoother drive than spur teeth 
ad to allow a slight oil seepage which 
yould prevent oil sluggishness at low 
temperatures. Roller bearings support 
tach end of the oil gears in their hous- 
ing. One of the motor gears with 
internal spline teeth drives a shaft 
fitted with a small spur gear which 
meshes with a larger gear. This large 
gear is keyed to a shaft extending 
through the other (hollow) motor 
gear and emerging at the rear end of 
the motor equipped with a small spur 
gear. An extension of the rear of the 
motor housing carries the coordinating 
ting gear which has internal spur teeth 
tomate with the motor drive spur gear 
plus external helical teeth to drive the 
frst stage of worm gear reduction. 
This coordinating ring gear, construct- 
el of two pieces riveted together, is 
mounted on ball bearings. 

The worm gear reduction system is 
fitted into a solid magnesium alloy 
casing finished all over. First stage 
of three worm shafts is equipped with 
a bronze worm and mounted in the 
casing with ball bearings, while the 
second series has bronze worms keyed 
in place and equipped with roller bear- 
ings for radial loads and ball thrust 
bearings for the thrust loads imposed 
when rotating the blades. The entire 
reduction assembly is fitted into the 
recess in the front face of the hub so 
that the final drive worms engage the 
worm teeth’ on the rim of the main 
blade adapter. The motor assembly 
fits over the gearing and is held in 
place by retaining bolts. A magnesium 
dome shell fits over the entire power 
unit and is sealed to prevent oil leak- 
age, 

The propeller which we are concern- 
ed with here was apparently construct- 
ed in 1943 by Junkers and a subcon- 
tractor whose markings were not iden- 
tied. Four principal design changes 
were noted: The entire oil motor and 
the gear 
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reduction assembly were 





Fig. 6. Power unit assembled on hub with dome removed. 


changed, the hub components were 
altered, and the blade assembly and 
governor had undergone modification. 

This unit was fitted to a 1,200-hp. 
Junkers Jumo 211 engine in a Ju-88 
twin-engine bomber. It is a three- 
blade right-hand tractor propeller 11 
ft. in dia. equipped with wooden 
blades. In external appearance this 
model appears to be almost identical 
with the previous design. Only the 
shape of the oil-motor dome has been 
changed. Whereas it was formerly 
semi-spherical it now somewhat re- 
sembles the outline of a German sold- 
ier’s helmet. Close examination indi- 
cates that the blade counterweight size 
has been increased and a new type 
finish has been applied to the hub. 

Oil motor and attendant gear train 
comprising the power unit has under- 
gone the most complete redesign of 
any component. The oil motor itself, 
consisting of two pinion gears, has 
been retained in principal, although 
straight spur teeth are now used 
instead of the helical type. Spur gears 
on the front of the motor are still used 
to provide an initial reduction, and 
they transmit their drive by a shaft 
extending through one of the oil motor 
gears to the rear of the motor housing. 
From this point to the blades, an epi- 
cyclic gear train has been interposed 
to supplant the former worm gear sys- 
tem. Drive gear at rear of the motor 
housing meshes with the involute teeth 
of a ring gear bolted to a cage carry- 
ing three planet pinions. These planets 
fit over and rotate around two sun 
gears, one of which is fixed to the hub 
and the other a sleeve gear free to ro- 
tate relatively to the fixed gear and 
the hub. This rotatable sleeve gear 
has, at its inner end, bevel teeth which 
mesh with the teeth on the main blade 
adapters, thus connecting the gear train 
to the blades. 

Construction features of the power 








unit may be noted in Fig. 5 which 
shows the motor and gear train explod- 
ed and the parts in relative position to 
one another. A heavy cast dural dome 
featuring an oil drain plug fits over the 
entire assembly and is held to the hub 
by bolts. The motor housing is bolted 
to the inside of this dome, while the 
main reduction gearing is fixed to the 
hub. The oil motor housing is fabri- 
cated in two pieces of gray cast iron— 
in contrast to the previous model’s 
aluminum alloy housing which was 
approximately half as heavy. The oil 
supply tubes screw directly into the 
rear of the housing and are led to the 
motor gears by cast-in passages. 

The housing cover, which also acts 
as the front support plate for the motor 
gears, is made of cast iron and located 
in position by two dowels and secured 
by through bolts. The motor gears 
are supported on each end by roller 
bearings and are equipped with roller 
thrust bearings contained in a race 
similar to a washer. Both gears are 
bored through their centers. 


Unusual Weight Increases 

One gear, though, is hollow, which 
is rather incongruous, considering the 
extreme weight increases over the pre- 
vious model. This hollow gear has 
been featured in all the Junkers models 
for reasons not clear except, possibly, 
to the Germans. The effort to reduce 
weight by this small item might be 
worthwhile if the theme of design was 
lightness. As it is, a 1-lb. solid steel 
shaft has been used to fill an alternate 
gear drive passage, although the plug 
carries no stress and hence such prac- 
tice does not seem reasonable. 

Exactly how the one motor gear is 
made hollow has long been a contro- 
versial matter. The inside diameter 
of the hollow gear is so much greater 
than the opening in the center of the 
integral shaft that a complicated ex- 
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panding tool would have to be used if 
the interior was machined. However, 
a certain roughness of the interior indi- 
cates that the gear could have been 
centrifugally cast by a highly uniform 
process. Even if this was done the 
value of the result is questionable. 

A series of spur gears on front of 
the motor provides initial speed reduc- 
tion and drives a shaft carried in the 
body of the motor housing on a double 
row of loose roller bearings. The spur 
gear which is driven by the motor 
meshes with a case-hardened ring gear 
drilled around its rim with lightening 
holes. This ring gear is attached to 
the planet cage by six bolts. The planet 
cage is a solid aluminum alloy machin- 
ing of thick section. Planet gears are 
mounted in apertures milled in the 
periphery of the cage on hollow pins 
pressed into the cage walls. 

Three rows of loose roller bearings 
run on the shaft and in the planet, and 
they are separated by small spacers. 
Two steel bearing races are pressed 
into the front and rear of the planet 
cage so the cage may rotate on loose 
roller bearings having for their inner 
races the front of the fixed sun gear 
and the outside of the. blade drive gear. 
The fixed sun gear is dowled to the 
hub and has two ground, hardened sur- 
faces providing inner bearing races 
for the blade drive gear which fits over 
the fixed sun before it is secured to the 
hub. Loose roller bearings are includ- 
ed in this final drive as well as a flat 
thrust bearing washer containing small 
rollers. 

All steel parts in this power unit 
assemby have been treated with a black 
chemical strain having good penetrat- 
ing quality. Dural parts have been 
left untreated. Finish of all parts is 
not highly refined, and the fits of gears 
and bearing surfaces are not very close. 


Fig, 6 is a view of the power unit as- 
sembled on the hub with the enclosing 
dome removed. One blade main adap- 
ter is installed in the hub socket and a 
complete retention assembly and coun- 
terweight is fitted with a stub blade. 

The oil motor shown at the front 
of the gearing in the schematic draw- 
ing of Fig. 7 has a 21:4 speed reduc- 
tion in its transfer of rotational motion 
from the oil motor gears to driving 
pinion A, having twelve teeth. Pinion 
A drives ring gear B which has 62 in- 
volute teeth. Mounted on a pinion shaft 
at the periphery of B is planet gear C 
of eleven teeth. Planet C meshés with 
the fixed sun gear D of 39 teeth and 
movable sun gear E having 42 teeth. 
Final drive to the blade is made 
through bevel gear F, integral with 
gear E and equipped with 36 teeth 
which mesh directly with the blade 
gear G of 40 teeth. 


, 
Hub Design Similar 


As may be observed in the drawing 
and noted in the following calculation, 
the greatest speed reduction occurs at 
the point where planet C rotates around 
the sun gears D and E which have a 
differential of three teeth, causing gear 
E to rotate 3/42 of a revolution for 
every revolution of gear B. 

21 62 42. 40 

Thus, 4 rs 12 4 3 4 36 =422 +1. 
the reduction ratio from the oil motor 
to the blade. 

The hub 
same as in the original model, except 
that the pitch lock in the hollow cen- 
ter has been eliminated and the drilled 
hole in the base of one socket is not 
present. Also, the front face exten- 
sion has been modified to receive the 
fixed sun gear and blade drive gear. 

Lightening holes have been drilled 
in both the front and rear face of the 
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Fig. 7. Schematic drawing of oil motor and gear train. 


122 


remains essentially the “ 
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cover 
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hub, and it is noted that some of thes 
holes have been filled to achieve ha} 
ance. In machining the base of th 
blade socket, positive stops have bee 
left integral with the hub and bron, 
inserts pressed into the recess in th 


base to provide a liner for the oy. 2” 
side race of the inner journal bearing jm "8" 
Although no provision for spinner org 4 
de-icing fluid distribution had been 4S | 
made, such equipment may readily hej “@d° 
attached. Spinner diaphragm securityay ‘Ve 
is achieved by ring straps bolted ev! 
around the rim of each hub socket WC 
The straps incorporate a thick metal edge 
section containing holes to receive dia- adapt 
phragm retaining bolts. The diaphragm "Ye 
has a sliding ring which typifies the 
German quick-detachable spinner as in-@ @ th 
troduced by VDM. In contrast to them "0" 
VDM propeller which has holes drilled "C 
directly into the hub socket walls tom ‘ted 
retain the spinner, no holes of anya “MC 
sort are drilled in the Junkers hub, {"@ 
If de-icing is desired, a pickup flange “"" 
is installed on the rotating blade at the A 
cone locking nut. The interior and °™ 
exterior of the hub has been treated ™ "4!" 
with a black chemical stain and the “le 
exterior has been coated with dark “4! 
green paint. the ¢ 
blad 
Blade Construction Varies scre' 
Redesign is also evident in the blade, eS 
too; for construction of the later unit T 
differs from that of the previous model. °°" 
Compressed wood is only used in the *“*! 
shank portion which screws into the whi 
blade adapter. The compressed wood @ "”* 
shank is spliced to the blade proper jm ‘" 
by tapered laminations. The mass of aday 
the blade is composed of approximately heer 
14 laminations of natural wood boards fm 
consisting of all sorts of odds and ends 
of wood glued together by a pink i “4 
cement. There is no uniformity of 
grain or maintenance of quality. Oc @ °™ 
casional knots are: noted. vr 
Possibly this use of all grades of cide 
wood is due to a conservation policy J 
‘stemming from a lack of materials——a  "™ 
lack also indicated by the use of poor end 
quality wood laminated and glued to- ra 
gether to form the stock of the stand- " 
ard German Mauser rifle. Ka 
The whole surface of the blade is . 
covered with a coarse mesh fabric - 
next to the wood. Tacked to the lead- by 
ing edge of the blade is a strip of fine 
mesh copper gauze to which a brass Py 
leading edge sheath is sweated. Ex- : 
cept for the leading edge sheath, the ut 
blade is totally covered with a cellu- = 
‘lose acetate sheet about ;j,-in. thick i. 
applied to the blade under pressure. “ 
An enamel and the usual dark green - 
paint completes the covering. This e 
type of wooden blade protection, orig a 
inated by the Schwarz Propeller Co. he 
before the war, has proven to be 4 
AN 
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fairly satisfactory treatment for the 
wooden blades. Except for a few speci- 
mens most blades have shown that the 
covering has fair abrasion resistance 
and good adhering and moisture-ex- 
juding qualities. 

The blade retention system has un- 
jergone a few modifications but has 
remained basically the same in design. 
As has been described, a bevel gear 
blade drive supplants the former worm 
drive. This change has necessitated 
pevel gearing on the main blade adapter 
which extends around half the inner 
edge of the adapter. Bottom of the 
adapter, channeled to fit over the posi- 
tive stop in the socket, is fitted with 
adjustable plugs for pitch adjustment 
at the feathered and low pitch posi- 
tions. The inner journal bearing 
which had been fitted with balls is now 
fitted with roller bearings in a cage 
which may be disassembled when the 
dural preload nut and steel washer se- 
curing it are removed. 

A dural plug is screwed into the bot- 
tom of the adapter and locked. The 
main thrust bearing still consists of 
roller bearings in a bronze cage riding 
against an integral bearing ledge on 
the adapter and against the adapter, or 
blade, retaining nut. A dural ring nut 
screws into the retaining nut to com- 
press the oil seals. 

The bronze blade adapter locking 
cone is tightened against the blade 
adapter and main adapter by a nut 
which screws into the counterweight 
ring. The counterweight ring fits the 
threads on the outer lip of the main 
adapter. The counterweight itself has 
heen increased in weight to the point 
that it has been calculated that the 
twisting moment created by the weight 
against the centrifugal twisting mo- 
ment of the blade amounts to 40 per- 
cent of that of the blade. A mark on the 
tim of the counterweight ring coin- 
cides with degree markings stamped 
on the hub so that blade angle position 
may be easily determined. Fig. 8 is an 
end view of the retention assembly, 
with the power unit dome removed and 
the main adapter upended. 

The constant speed governor has 
been modified by a simplification of the 
control head and the addition of a 
feathering pump, motor, and valves. 
The method of loading the oil distrib- 
uting spindle valve spring bv a series 
ot epicyclic gears from the control 
levers has been supplanted by a simple 
rack bearing on the spindle spring, and 
operation is by a pinion rotated by a 
pulley wheel. A cable from the gov- 
mor control is attached to the pulley 
and causes it to rotate when the control 
's moved. A positive stop and adjust- 
ment are provided in the control head 
fo secure limits of operation. The oil 
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Fig. 8. Exploded view of blade retention components. 


pump, consisting of two spur gears 
driven by an intermediate gear direct 
from the engine mounting pad, has not 
been changed, nor have the ball-type 
flyweights and cone-bottomed distrib- 
uting valve. 

However, an additional housing has 
been added to enclose two helically 
toothed feathering oil pump gears. 
This feathering oil pump is independ- 
ently operated by a reversible Bosch 


electric motor controlled by the pilot- 


to feather and unfeather the propeller 
when such action is desired. Auto- 
matic valves in the housing direct the 
feathering oil to the propeller and 
render the constant speed system in- 
operative when they come into play. 
Inclusion of a feathering system in the 
constant speed governor has resulted 
in a complicated, bulky governor unit, 
but this has consolidated the two func- 
tions nicely. 


Rugged But Heavy Unit 


The Junkers propeller is heavy, 
weighing approximately 425 tb., and it 








does not show the generally thorough 
German design practice. Intermediate 
models not covered in this examination 
of two propellers, witli distinctly dif- 
ferent features, have exhibited various 
and sundry experiments apparently di- 
rected at improvement. While the spur 
gear reduction of the latter model is 
more efficient than the worm system, 
size of the blade counterweights has 
been increased to make up for lack of 
blade angle changing power. 

In its function of constant speed 
engine control, however, the propeller 
probably renders reasonably good and 
rugged, but not sensitive, service. No 
especially fine tolerances are observed 
in the mechanism, but the leose bear- 
ing feature throughout is most likely 
a maintenance headache. No part in 
the whole unit, with the possible ex- 
ception of the main adapter, is such a 
specialized piece of work as to require 
other than routine equipment and facil- 
ities. And, since no part appears dif- 
ficult to manufacture, production could 
be high if the propeller was desirable. 
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Why More Than Two Engines? 


By CHARLES H. HURCAMP, Heod of Design Department, St. Louis Plant, 
Airplane Div., Curtiss-Wright Corp. 


This explicit power distribution analysis maintains that equal safety 
plus greater profit for the operator precludes use of a greater 


number of power plants. 





IRTUALLY ALL transport air- 

\V planes in use today, either on 

commercial airlines or in mili- 
tary service, are two-engine or four- 
engine craft. Single-engine machines 
are at present excluded by CAA regu- 
lations from night operation with 
passengers, and no single-engine air- 
plane may in the future be licensed 
in the transport category. 

Moreover, the tri-engine, quite 
popular about 15 yr. ago, has disap- 
peared from the scene. This type was 
quite uncomfortable for both crew and 
passengers because of the noise, vibra- 
tion, and sometimes fumes from the 
nose engine. Pilot vision was some- 
what obscured, especially with the older 
engines which had a habit of throwing 
oil on the windshield. 

By far the greater number of airline 
hours have been logged by two-engine 
craft. Prior to this war, a few four- 
engine transports were in use; after 
this war a great many more will be 
available for scheduled operation. In 
addition to the type operated before 
the war, at least two new models de- 
veloped during the hostilities will be 
introduced to airline use. In the two- 
engine category, the models in wide 
use today will no doubt continue to 


be operated for some time to come, but 
they will be joined by newer models 
of increased efficiency. Among these 
will be the Curtiss Commando. This 
airplane, representing the largest two- 
engine transport constructed to date, 
is competitive in size, load-carrying 
ability, and performance with current 
four-engine designs. 

Before proceeding with the initial 
design of the Commando prototype, a 
thorough investigation of the four- 
engine type was made. At that time, 
engines in the 1,500- and 2,000-hp. 
category were in the early design 
stage. It was, therefore, assumed that 
transports designed to carry from 30 
to 40 passengers would require as 
many as four engines of the size then 
available. However, in 1937, when the 
successful development of engines in 
the higher power category seemed 
assured, Curtiss-Wright decided to 
proceed with the two-engine type. This 
decision was based on conclusions* 
which included the points that— 

1. Safety of two-engine and four- 
engine transports when operating over 
land, as in the United States, is essen- 
tially equal. 

2. For a given size airplane requir- 
ing a certain total horsepower, the 


Fig. 1. Comparison of two- and four-engine-craft cruising speeds 
in mph. at 60 percent of same tofal power at 10,000 ft. 
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payload performance and operating 
costs are all the optimum when the air. 
plane is designed to incorporate the 
fewest number of the most powerfy! 
engines available and suitable. 

3. A four-engine airplane must be at 
least one-third larger than a two-engine 
plane of the same type in order to have 
equal efficiency based on payload ratios, 
performance, and operating cost per 
payload unit. (This conclusion js 
somewhat substantiated by E. P. 
Warner. See Ref. 4 and Fig. 2.) 

Since these conclusions were reached 
and the Commando prototype design 
was initiated, CAA legislation—par- 
ticularly section .04T of CAR—has 
been placed in effect which is more ad- 
verse to two-engine aircraft than to 
four-engine. The influences of these 
regulations on the design of two-engine 
aircraft will be discussed in detail later, 
but briefly they primarily concern one- 
engine out operation. 

Obviously, the greater the number 
of engines, the less severely these regu- 
lations affect the design. It is intended 
herein to prove that for an_ inter- 
mediate size of airplane intended for 
airline operation in full compliance 
with existing CAA regulations and 
designed for a given load capacity, a 
two-engine airplane is equal in safety 
and superior to a four-engine airplane 
in performance, operational economy, 
and “profit-ability” for short and in- 
termediate length trips. It will be 
freely admitted that for long range and 
over-water operation, the four-engine 
airplane is superior. 

It might be argued that the relative 
safety of transport airplanes is meas- 
ured by the magnitude of their margins 
over minimum CAA requirements. As 
previously stated, these regulations 
deal primarily with “one engine out” 
operation regardless of the number of 
engines. As an absurdity, it would be 
ridiculous to assume that a twelve- 
engine airplane is safe provided it can 
get by the regulations with one-engine 
out, not with two. However, we are 
dealing only with a comparison of two 
vs. four. Unfortunately, since the 
great majority of airline operation 
has been with two-engine equipment, 
we are unable to look over the record 
and make a comparison. 

However, statistics on accidents at- 
tributable to power plant failure show 
these points: 


1. According to the Civil Aeronau- 





been detailed 


* These conclusions have by 
See end of article 


A. E. Lombard, Reference 1. 
for all references. 
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Fig. 2. Takeoff a 
full power, 48,000-IB.* 
§1,400-Ib. gross wi.; (C 


Ib. gross wt.; and (D) two-engine plane, one engine out, 48,000-Ib, 
gross wt. Latter two conditions per CAR .04T. 


tics Journal of Oct. 15, 1943, average 
figures for a five-year period from 
1938 to 1942 inclusive show that 6.89 
percent of all accidents in domestic air 
carrier service were due to power plant 
failure. Of these, 5.23 percent oc- 
curred during takeoff. Of all domestic, 
international, and territorial accidents, 
8.62 percent were due to power plant 
failure, and of these 7.62 percent oc- 
curred during takeoff. 

2. During the most recent three- 
year period, according to CAA rec- 
ords, there were 174 cases of complete 
engine failure, including ten cases 
occurring during takeoff. None of 
these cases involved an accident. 

3. In 1942 there were 22 cases of 
power plant failure, none of which re- 
sulted in an accident. Of these, four 
were cases of complete engine failure 
during takeoff, or one for every 
25,000,000 mi. of flying. (Ref. 5.) 

4. The largest proportion of fatal 
airline accidents occurring within a 
four-year period between 1939 and 
1943 has been due to a combination of 
bad weather and faulty piloting tech- 
nique; only one known case has been 
attributed to engine, equipment, or 
airframe failure. (Ref. 4.) 

As far as the human element is con- 
cerned, it can be argued that piloting 
difficulty is increased in direct propor- 
tion to the number of engines. For 
this reason, four-engine airplanes 
operating over long-range routes usu- 
ally carry a flight engineer in addition 
to the pilot and co-pilot. While the 
pilots are thus relieved of a great many 
duties, the necessity for coordination 
im case of an emergency is greater, 
Which is an addition to the Flight 
Captain’s responsibility. 

Perkins (Ref. 2) has delved into the 
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> out, 51,400- 


laws of mathematical probability as 
they affect the chances of a forced 
landing due to power plant failure. 
His study was based on failures occur- 
ring during normal flight at cruising 
power. Here are his conclusions: 

“Assuming a single power plant to 
have a reliability of 500 trips per fail- 
ure, multi-engine airplanes are many 
times more reliable than single engine 
ones (provided they can fly on less 
than all their engines) approximately 
in the following multiples: 

(A) Four-engine airplane capable 
of maintaining a given altitude with 
three engines—65 times. 

(B) Two-engine airplane capable 
of maintaining a given altitude with 
one engine—240 times. 

(C) Four-engine airplane capable 
of maintaining a given altitude with 
two engines—6,500 times.” 

A well designed four-engine air- 
plane should be capable of meeting 
condition (C) and thus be 27 times as 
safe as a two-engine airplane, which is 
required to meet condition (B). How- 
ever, if the airplane is designed to a 
minimum margin over CAA require- 


-ments, it does not have to better con- 


dition (A) which makes the two- 
engine airplane 3.7 times as safe as 
the four-engine airplane. 

This analysis is based entirely on 
engine failure during cruising flight. 
It assumes that the engines are oper- 
ating at 60 percent power until failure 
occurs and that thereafter the power of 
the remaining engines varies as the 
square root of the ratio of the number 
of engines operating before and after 
the failure. Thus the power of the re- 
maining engine on a two-engine plane 
would be 60 percent times V2, or 85 
percent after failure of the other plant. 

















































General practice is to load transport 
airplanes “up to the hilt” for takeoff. 
Assuming that both two-engine and 
four-engine.airplanes are loaded so as 
to have zero margin over CAA re- 
quirements, the two-engine airplane is 
mathematically safer on the takeoff, 
according to an analysis made by Rob- 
ert Newton of the Curtiss-Wright St. 
Louis Plant engineering department. 
His analysis assumes that all engines 
operate at takeoff power before failure 
and the remaining engines operate at 
takeoff power after failure of any one. 

He concludes that the two-engine 
airplane requiring one-engine for take- 
off is six times as safe as the four- 
engine airplane requiring three-engines 
for takeoff. This result can be derived 
from Perkins’ analysis (Ref. 2) by set- 
ting equal to unity the factors which 
express dependence of the probability 
of engine failure on power output. 

A four-engine airplane losing two of 
its engines on one side is at a disad- 
vantage because the centroid of thrust 
is proportionately further outboard 
than that of a two-engine machine, re- 
quiring greater rudder deflection and 
resulting in higher drag. It would 
thus be a rare case where a four-engine 
airplane loaded to a point of compara- 
tive economy with a two-engine air- 
plane could be 27 times as safe. 

Critical CAA regulations affecting 
the design of aircraft in the transport 
category deal with takeoff, landing, 
and enroute operation, and may be 
summarized as follows: 

1. Takeoff. (a) The rate of climb 
with any one engine inoperative and its 
propeller windmilling, and with the 
other engines operating at takeoff 
power, shall be at least .035 times the 
square of the stalling speed of the air- 
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craft with flaps at takeoff setting; (b) 
the minimum length of airport runway 
from which the aircraft is permitted 
to be operated is determined as fol- 
lows: Assuming that the takeoff run is 
started at full power and one engine 
stops at the most critical ins‘ant of the 
takeoff, it must be possible either to 
continue the flight by climbing out 
over a 50-ft. obstacle with a wind- 
milling propeller on the dead engine or 
to bring the airplane to rest within the 
confines of the field, whichever dis- 
tance is greater. In case of climb-out, 
retraction of the landing gear is begun 
at the instant of leaving the ground, 
but feathering cannot be started under 
a 50-ft. height. Takeoff speed must 
be at least 120 percent of power-off 
stalling speed and 110 percent of speed 
for full directional control. 

2. Landing. (a) The minimum 
length of airport runway is determined 
from the distance measured from a 
height of 50 ft. above the ground to 
the point of bringing the aircraft to 
rest; at the instant of passing the 50- 
ft. altitude, approach speed must be at 


least 130 percent of stalling speed, with 


flap setting such that the rate of climb 
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Fig. 3. Engine out operation, two and 
tour-engine craft, per CAR .04T. 





with takeoff power will be at least .07 
times the square of the stalling speed. 
The landing distance so determined 
must not exceed 60 percent of the 
available runway length. (b) Stalling 
speed with flaps set for landing must 
not exceed 80 mph, and with flaps set 


in the “approach” condition, must not - 


exceed 85 mph. The “approach” con- 
dition—at least .04 times the square 
of stalling speed—is defined as includ- 
ing a flap setting which will allow the 
aircraft to maintain a rate of climb 
with one engine inoperative, remaining 


engines at takeoff power, landing gear - 


retracted, and propeller of dead engine 
feathered. 

3. Enroute Operation. With one 
engine inoperative and its propeller 
feathered, and the remaining engines 
operating at maximum power for con- 
tinuous operation, the rate of climb 
must be at least .02 times the square 
of the stalling speed at an altitude of 
1,000 ft. above the highest terrain en- 
countered in the line of flight, or a 


minimum of 5,000 ft. above sea level? 


In general, the two-engine transport 
is more critical for condition 1 (take- 
off) than for condition 2 (landing) in 


regard to rate of climb limitations, 
The reverse is true of a four-engine 
airplane unless, as suggested (Ref. 3), 
the fuel carried is more than that re. 
quired for a flight of 1,100 mi. Thus 
the difference between allowable LTOSs 
weight for takeoff and landing will be 
appreciably greater for the four-engine 
airplane, making it possible to add fue! 
without decreasing pay load to a man- 
datory upper limit of 15 percent over 
landing gear design gross weight. 
Stalling speed requirements usually be- 
come more critical for four-engine air- 
plane than for two-engine. 

Let us now make a direct compari- 
son of a two-engine and a four-engine 
airline transport, both designed for the 
same specific purpose. This is consid- 
ered to be absolutely fair, since an 
operator, in choosing between two and 
four-engine equipment, is assumed to 
have in mind one particular type of 
operation incorporating a reasonable 
range of trip lengths, a given maximum 
amount of payload per trip, and a wish 
to purchase equipment which will 
operate at maximum economy, bring in 
the most revenue, and realize the high- 
est profit on his investment. 

The specific example taken for com- 
parison is the Curtiss Commando, de- 
signed to carry a maximum payload of 
about 5% tons including seating ac- 
commodations for 36 passengers. Al- 
though the Commando is designed as a 
two-engine transport, it would have 
heen possible to design the same type 
of airplane around four-engines. It will 
he assumed that the latter arrangement 
has been carried through the design 
stage and that we are asking the oper- 
ators to choose between the two. We 
will, therefore, present all the evidence 
so that full consideration may be given 
to each type in order to facilitate a 
logical choice. 

Tt will be assumed that the airplane 
to be procured must meet the following 
requirements : 


Max, number of peaeeenes, HAS pee 

Max. cargo load (Ib.) 3 

Max. absolute a (mi.) (at 50% 
m.e.t.o. power).. ; 1 


Full galley equipment 

High standard of passenger comfort 
including two lavatories 

Full compliance with all CAA. re- 
quirements, including: 


Max. stalling speed (mph.). .. 80 

Min. ceiling with one-engine out “ ) 10,000 

Max. airport runway length (ft.)... 5,000 ft. at 
sea _ level 
(plus or 
minus 
10%) 


The two-engine Commando has been 
designed to meet or exceed these speci- 
fications. A four-engine version would 
also meet these requirements, the only 
basic change being in the power plants. 
Using four currently available engines 
having the same total power output as 
those in the two-engine plane, the fol- 
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5,000 
4,200 
1,360 
108 
46,000 
55,000 
33,700 


Maximum landing gross weight is 
jmited by the CAA. “approach climb” 
wndition for the two-engine airplane, 
jthough stalling speed (80 mph.) is 
yearly as critical. The stalling speed 
jmitation does affect the four-engine 
irplane, lowering the permissible 
gross weight slightly due to the effect 
of extra nacelle and windmilling pro- 
yller interference on maximum lift. 

Maximum takeoff gross weight of 
ach airplane is limited by the CAA 
“akeoft climb” condition. That of the 
four-engine airplane would be limited 
to 15 percent over the landing weight 
if the landing gear structure were de- 
signed for landing gross weight. It is 
assumed, however, that the landing 
gear structure can be designed for a 
higher weight if necessary. 

A breakdown of weight empty is 
given in Table I. accompanying this 
article. The increase of 1,650 Ib. for 
the four-engine airplane is due pri- 
marily to the power plant items, but 
includes some extra weight in the 
nacelles, engine mounts, cowling, wing 
structure, and equipment. 

This weight-empty penalty means 
that the four-engine airplane will not 
be able to carry its full design payload 
over the normal range of operation. 


Since its landing gross weight is lim- 


ited by stalling speed, the question 
arises as to what can be done to remedy 
this condition. The obvious thing is to 
decrease wing loading by the addition 
of wing area, since it is assumed that 
the flaps operate at high efficiency. 

In order to equalize payload, it is 
necessary to increase the landing gross 
weight to 48,500 Ib. This will require 
an increase of 74 sq. ft. in wing area, 
which can be accomplished by adding 
45 ft. to the span of the constant-chord 
center panel. Characteristics of the 
four-engine machine will be changed 
asfollow's : 


Wing area cs 5, See ey Se Sar 

Span RS a eee 112.5 
ax, landing gr. wt. (Ib.).......... 48,500 

Max. takeoff gr. wt. (Ib.).........+- 57,000 

Weightfempty (lb.)............eeee 33.965 


_ The weight empty figure has been 
Mereased by 215 Ib. to take care of the 
increased wing area. 

Aerodynamically the four-engine 
arplane will have a slightly higher 
trag coefficient due to the nacelles and 
‘xtra wing area. This has been esti- 
mated as representing an increase in 






Fig. 4. Payload vs. trip length, two- and 
four-engine craft of same total power. 
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Table I—Weight Empty Comparison 


No. of engines. ..... 2 4 Difference 
Weight empty...... 32,000 33,650 1,650 
RS SAE ere ee ee 60 
a ae SS ee ee 407 
NS on 5a Oe Satin vee vawoues 1,041 
BIE ai bic, ce aaltecc aes tale be 36 
Conteel pedestal, etc... ..< ncccccncacs 33 


Propeller anti-icing. .............0026 73 





parasite drag area, “f”, of 2.34. Na- 
celle drag is increased by 66 percent 
and total airplane drag by 8.75 percent. 
Cooling drag is approximately equal 
as total m.e.t.o. power is the same. 

Propellers used on each installation 
are as follows: 


2 Engine 4 Engine 
DONS ciaw aid d0,6 0% 14ft.7in. 11 ft. Vin. 
No. of blades......... 3 3 
Activity factor........ 128 123 


Fig. 1 shows the superior cruising 
speed performance of the two-engine 
airplane. This is due only to drag fac- 
tors since the cruising power is equal. 
Cruising speed is plotted against gross 
weight, so that allowance can be made 
ior the fact that the four-engine air- 
plane operates at a higher takeoff 
gross weight. 

Fig. 2 shows the airport runway 
length required to meet CAA “one 
engine out” operation. Here, the four- 
engine airplane shows up advantage- 
ously for operation out of smaller 
fields, due to the fact that it loses only 
25 percent of its power against 
50 percent of that of the two-engine 
craft. 

The latter, howevér, is within the 
specified length, requiring only 5,100 
ft. at sea level when taking off at 
maximum gross weight. Full power 
takeoff distance is lower for the two- 


engine plane because of its lower gross . 


weight, takeoff power being equal. 
For this comparison the gross 
weight of the four-engine airplane is 


250 mi. 


Starting point 











figured for full payload plus fuel for a 
500-mi. trip. Fig. 3 shows a compari- 
son of “operational ceiling” according 
to the aforementioned CAA require- 
ment for enroute operation. Assuming 
the same total power and altitude 
ratings, the three-engine ceiling of the 


_four-engine airplane is superior to the 


single-engine ceiling of the two-engine 
airplane. The latter, however, is 
superior to the two-engine ceiling of 
the four-engine machine, assuming two 
engines out on one side. 

For an economic comparison, the 
ATA method of computing direct oper- 
ating cost has been used, the only ex- 
ception being that effect of possible 
headwinds on cruising speed is omitted. 

Fig. 4. shows a comparison of pay- 
load plotted against trip length. Maxi- 
mum payload capacity of each airplane 
is just under 5.50 tons (11,000 Ib.). 
This is based-on 36 passengers, bag- 
gage, and all available cargo compart- 
ments loaded to a density of 9 lb./cu. ft. 
The two- and four-engine airplane can 
each carry this full payload, the former 
to a trip length of 250 mi., the latter to 
1,000 mi. 

From 250 mi. and on up, the two- 
engine plane must sacrifice payload for 
fuel, but the four-engine airplane never 
reaches its maximum allowable takeoff 
weight with full payload up to 1,000 
mi. This assumes that the landing gear 
structure is designed for landing gross 
weight, limiting the takeoff gross 
weight to 15 percent additional. If the 
four-engine airplane were not restricted 
in this manner and allowed to operate 
at 57,000 Ib. gross weight, it would be 
able to carry its full payload on trips 
up to 1,575 mi. 

Direct operating costs per ton-mile 
are compared in Fig. 5. Here the two- 
engine craft operates at a lower cost 
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up to 520 mi., where it becomes equal 
to the four-engine. 

A new basis for forming economic 
comparisons has been recently devel- 
oped by E. P. Hal!, head of the trans- 
port analysis section of the Curtiss- 
Wright St. Louis Plant, engineering 
department. 

He reports that “it has been apparent 
for some time that direct flying costs, 
in themselves, do not form a satisfac- 
tory basis of comparison for transport 
aircraft. A precise economic compari- 
son would involve the net profit before 
taxes per airplane hour per dollar in- 
vested in the aircraft, which can be 
expressed : 


Ton-Miles per hour x (Revenue per 
ton-mile — Total operating cost per 
mile) + Airplane Cost” 


The total operating costs of an air- 
plane are generally broken down into 
four classifications: 


1. General and administrative.. (G & A) — a 
2. Traffic and advertising. .... (T & A) 

3. Indirect fiying............. (I F) 

6 Bivend Bye. 253 do. S (D F) 


Although the ATA: method of com- 
puting direct flying costs is reasonably 
accurate for comparative purposes, 
there is insufficient data available at 
this stage of air transport development 
to be able to draw precise conclusions 
on how the different types of aircraft 
affect the burden costs. However, it is 
fairly well established that any varia- 
tion in burden costs favor the two- 
engine airplane, i.e., the two-engine 
aircraft will have lower indirect flying 
costs due to reduced spares, lower cost 
ground facilities, etc, while there is no 
reason to believe that G & A and T&A 
costs per ton-mile would vary due to 
the type of aircraft operated. 

It is therefore believed conservative 
to compare the two- with the four- 
engine airplane on the basis of gross 
profit from direct flying operations per 
airplane hour per dollar invested in the 
aircraft, which can be expressed: 


Fig. 5. Direct operating costs of two- and 
four-engine craft in flights up fo 1,000 mi. 
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700 1000 
Trip length in miles 


Ton-miles per hour x (Revenue per 
ton-mile—Direct flying cost per ton- 
mile) --Airplane Cost 


The gross profit comparison is illus- 
trated in Fig. 6, which shows that the 
two-engine airplane pays higher re- 
turns per unit of investment than the 
four-engine at trip lengths of less than 
500 mi. According to a route analysis 
of domestic airlines made by the Cur- 
tiss-Wright department of business re- 
search, taking Sept. 1940 as a typical 
prewar monthly period, route segments 

r “trips” of 500 mi. and under repre- 
sented 84.7 percent of all passenger- 
miles flown by 14 major airlines in 
United States. These figures were de- 
rived from the CAB Station-to-Station 
Survey of Sept. 1940. 

Eight of these airlines had no route 
segments as long as 500 mi. Granting 
the probability that there will be an in- 
crease of long range hops in the post- 
war period, it is believed that there 
will be a correspondingly greater in- 
crease in short trips. 

It is therefore concluded that the 
average domestic airline can operate 
more economically, bring in the most 
revenue, and realize the greatest profit 
on its investment by the use of two- 
engine equipment rather than four on 
medium range flights. 

In the foregoing comparison it has 
been assumed that the four-engine air- 
plane will not carry a flight engineer 
as an extra crew member, although it 
is a widely-held opinion that this 
provision may be necessary regardless 
of trip length or type of operation be- 
cause of the added complexity of power 
plant adjustments and instrument read- 
ing. If a flight engineer were included, 
the economic aspect of the four-engine 
airplane would be adversely affected 
by both the weight and the pay of this 
extra crew member. 

Certainly no one will argue the fact 
that the two-engine airplane is a sim- 
pler proposition from a mechanical 
standpoint and will require appreciably 
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* net profit rather than the gross profit 


Fig. 6. Comparison of gross profits of two- and 
four-engine craft in flights of 50 to 1,000 mi. 
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less servicing. Hefe again this com. 
parison has favored the four-engine 
airplane in that no extra expense has 
been allowed for larger ground crews 
This effect has not been included in the 
analysis because it represents an item 
of indirect cost and would affect the 


A third item unfavorable to the four. 
engine airplane, for which no ana. 
lytical penalty has been enacted, is tt; 
probable increase of time on the 
ground between flights. Engines ang 
engine accessories are responsible for 
an appreciable part of delays due to 
mechanical reasons, which in turn rep. 
resent a fair percentage of the total 
time lost on the ground. 

Although there are an infinite nym. 
ber of possible variations in the de 
sign of both two- and four-engine 
transports, the foregoing example rep. 
resents a typical comparison according 
to present day standards, and it is be. 
lieved to be applicable to the imme. 
diate postwar period. As to the future, 
there is much speculation, and many 
believe that airplanes will be increased 
in size. 

If this is so, there is still ample 
reason to believe that engines will also 
increase in size. Although it will not 
be argued that two-engine transports 
are superior for long range and over- 
water hops, it is firmly believed that 
the two-engine transport is, and will 
continue to be, the best bet for the 
majority of domestic airline operations 
in any size up to that established by 
economical use of the most powerful 
engines available. 
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INCE THE DEVELOPMENT Of sev- 
S eral practical helicopters in 

America, there have been many 
arguments between more or less well- 
informed experts, concerning the per- 
formance of rotary wing aircraft. 
These discussions have filled our news- 
papers and technical journals until 
many readers have been left bewil- 
dered, 

Uncontrollability, lack of stability, 
small weight-carrying capacities, and 
sow top speeds are some of the 
charges leveled against present-day 
totary wing craft, frequently by those 
unfamiliar with design problems in- 
volved in the development of a satis- 
factory vertical-flight machine. These 
accusations are partially true, but the 
value of the helicopter should not be 
minimized because its present state of 
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_ By HAROLD E. LEMONT, JR. 

i. Now that much of the needed basic knowledge 
exists, development of faster ‘copter types is 

in the offing. Here are design features and 


data on proposed high-speed helicogyros—a 
type of aircraft likely to appear in the near 


i, 





perfection is not equal to that of a 
fine Swiss watch. 

It is but a little over three years 
since Igor Sikorsky successfully dem- 
onstrated the VS-300, and much prog- 
ress has resulted—a favorable com- 
parison to the progress of fixed-wing 
aircraft during the three years after 
the Kitty Hawk flight. 

And we can expect a more rapid 
presentation of a safe and economical 
vertical-flight craft, since much of the 
needed basic knowledge now exists as 
a result of the efforts of designers and 
engineers of fixed and rotary wing 
types. In spite of added complications 
of transmission shafting and unusual 
engine locations, helicopters present 
similar problems, structurally, to those 
of fixed-wing aircraft; however, 
lighter structure is possible with con- 



























TOR:CRAFT SPEEDS 
IE FOR A DOUBLING 


Bell helicopter seen here utilizes gyroscopic device designed to afford greater stability. 


sequent gain in efficiency through 
more central grouping of component 
weights and with elimination or re- 
duction of high tail-loads as exist on 
the frozen-wing type. 
Aerodynamically, a more perfectly 
streamlined fuselage is permitted by 
elimination of need for fairing of 
wings and tail surfaces; by reduction 
of size, and incidentally weight, of 
landing gear components; and by use 
of buried power plants. Here, then, 
the designer has a better chance to 
produce construction that is efficient 
both structurally and aerodynamically. 


Design Compromises 


Aircraft designs—the high-speed 
helicopter not excepted—are compro- 
mises between factors which determine 
the characteristics of the machine, 
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Fig. 1. Lambda Variation Chart 
Shown is variation of coefficient of advance, tip speed, and forward flight velocity. 


and as yet, designers of vertical-flight 
craft are not agreed on what charac- 
terizes good design. The best solu- 
tion to date seems to be to select the 
characteristic most desired by the 
prospective purchaser and to modify 
other characteristics to suit. 

This might produce a craft with 
large lifting capacity and good climb, 
but with poor high-speed flight char- 
acteristics; or an excellent high-speed 
craft with poor load-carrying ability. 
A narrow viewpoint might condemn 
either as being unsuitable, yet both 
will have distinctive uses. 

Upon examination of the charges of 
uncontrollability and lack of stability, 
it seems that the first thing is to decide 
just what amount of control we need 
in our craft. The problem of achieve- 
ment of static and dynamic stability in 
forward flight is similar to that of the 
airplane, and is comparatively easy to 
solve by the use of small auxiliary 
surfaces, hence will not be considered. 

The best hovering stability would 
seem to be when the machine can be 
flown hands-off, if necessary, but with 
perfect controllability when needed. 
Some type of gyroscopic device—a 
development of the automatic pilot, 
perhaps, or the tank gun stabilizer— 
to control the cyclic pitch of the rotor 
in hovering with hands off, plus a 
quick release mechanism for instant 
controllability, might be the solution 
for this problem. A gyroscopic device 
has been used by Arthur Young of 
Bell Aircraft in his helicopter design, 
and he reports excellent results. 

At the Jan. 1944 rotary wing air- 
craft session of the Institute of The 
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Aeronautical Sciences, Mr. Young 
showed motion pictures of his experi- 
mentation with models and the culmi- 
nation of these experiments in the Bell 
helicopter with its remarkably stable 
rotor. His final model showed fine 
free-flight stability. He also achieved 
the sometimes difficult feat of trans- 
posing scale model results to a full- 
scale craft. 

Close observation of his helicopter’s 
hovering flight revealed none of the 
distressing lateral or longitudinal mo- 
tions noted in several other craft. 
Therefore, it would seem feasible to 
manufacture a machine with this type 
of device, capable of the required sta- 
bility and controllability for safety. 

Weight-carrying capacity is a de- 
sign compromise which may be varied 
to suit the need of the user. At pres- 
ent, the payload of one helicopter in 
the 6,000-Ib. gross weight class and 
using an engine of about 450 hp., is 
about 1,800 Ib. This is a development 
of about 70 percent of the efficiency of 
an equivalent airplane. 


High-Speed Factors 


Although it is possible to increase 
engine horsepower and rotor diam- 
eter to obtain as large a lifting capac- 
ity as desired, the over-all efficiency 
of the craft will suffer. However, for 
city delivery service and short hauls, 
this sacrifice might be unimportant, 
since this type of helicopter might be 
compared with the modern motor 
truck. Here we use a low horsepower 
engine and sacrifice rapid accelera- 
tion to obtain vehicles which are mor 
functional in design. 


- speeds of 250 mph. or more, has bee 










































The possibility of helicopters with 


heatedly discussed pro and con eve 
since Jules Verne raised the questicy 
of air speed in his Clipper of the 
Clouds. Capt. Robur and his paper. 
plastic helicopter was described 4 
raising as much excitement in ballon. 
ist circles as Igor Sikorsky has raise 
among today’s aircraft enthusiasts, 

Predictions of from 100 to 600 mph, 
have been made by some who have to 








narrow a viewpoint of some particula 7, 
‘design or aerodynamic phase of tw. high 
tary-wing craft. Extremely _ high awk 
speeds—in the neighborhood of 60M ., 4 
mph.—have been claimed by some who f jhe ¢ 
perhaps are acquainted with the pa gular 
rameter : fo a 
—<: Cos 4 tics 

~ wo R cially 

where: V = forward flight velocity; 74 
cos 4 = cosine of angle of tilt, assumed “* ‘ 
1; w = rotor blade angular velocity; —M PPP! 
and R = radius of rotor blade. these 

This parameter is variously called cont 
coefficient of advance or tip specif di 
ratio. pers 

A cursory examination of existing§y 4‘ 
data! will show that the best L/D Th 
ratio for present-day autogiro or auto ™@" 
rotating helicopter rotors occurs withy "4S ' 
a value of A of from .35 to .40. Snap fae 
judgment would dictate that by in‘ 
creasing the rotor blade angular vj ° © 
locity and/or the radius of the blades, &'™S 
with increasing forward-flight veloc- a 
ity, we could always fly at the optim" ! 
mum coefficient of advance and % 
achieve speeds comparable with pres —— 
ent-day fixed-wing aircraft, 

However, this is a rash assumptioy, 
as will be seen upon consideration om | 
effective rotor blade tip speeds and the 
effect of compressibility. The effec- 
tive velocity of the advancing blade 
tip is the sum of the tip speed (oR) 
and the forward-flight velocity of the 
craft, and a Mach number (atid 
of speed of blade tip to speed of sound) 
of about .9, in general, should not i 
exceeded, | 

This places a theoretical speed limi! Pe 
of about 200 mph. on helicopters o 
the type now flying. Considering this 
how can we avoid compressibility di 
ficulty and produce a reasonably salt 
economical high-speed craft? 

First, let us consider the problem Re 
of engine failure in flight. This cor 
dition, with the impossibility of a sat 
landing, was one of the serious bugt 
boos of early designers. The problea 
seemed to be solved when the autogit? 
was invented, and it was proven thi 
autorotation was possible under & 
tain design conditions of the rote 
Provided that the solidity is with 
7 (All tis 
wae _zalneneee are collated at end of Ex: 
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certain limits, the pitch angle or angle 
of twist is not too great, and the disk 
ading is not too great, a rotor may 
be designed for safe autorotation 
ndings. Thus, in case of engine 
filure, it is possible to return to the 
ground safely. These factors, how- 
ever, either automatically limit the de- 
signer to large, rather cumbersome 
rotors, Or require him to design what 
might be an unsafe craft in order to 
achieve compactness of design. 

To avoid the great tip speeds at 
high forward-flight velocities, and 
awkward size rotors, it is necessary 
to decrease rotor diameters, increase 
the disk loadings, and increase the an- 
gular velocity of the blades. In order 
to achieve safe landing characteris- 
tics with this type of rotor, an espe- 
cially reliable type of power plant is 
needed, where two or more engines 
are connected to the rotor through 
proper gearing. If one or more of 
these engines failed, the others would 
continue to operate and permit a safe 
landing. A freewheeling clutch would 
prevent the dead engines from rotating 
and causing unnecessary power losses. 

This design arrangement is by no 
means new or revolutionary, since it 
was used in World War I by the Ger- 
mans in several of their large bombers. 
Also, Lockheed’s Unitwin installation 
of several years ago, in which two en- 
gines drove a single propeller through 
gearing, proved a practical design. At 
the present time several foreign air- 



















craft engines, including both the 
Napier Sabre and the Junkers Jumo, 
employ practically the equivalent of 
this gearing system. 

Fig. 1 shows variation of coefficient 
of advance, tip speed, and forward 
flight velocity (NACA _ Technical 
Memorandum No. 9907). It can be 
seen that by reducing the tip speed 
and using a higher coefficient of ad- 
vance a higher forward speed can be 
obtained. 

Therefore, to decrease the tip speed, 
it would seem that the reduction of the 
rotor angular velocity in flight would 
be the desirable thing to do, since 
varying the rotor blade length in 
flight, while possible, does not appear 
practical at present. By using a clutch 
and proper gearing, this can be done 
without undue difficulty, and it might 
even be possible to incorporate this 
feature in the main rotor transmission 
reduction gearing in a similar manner 
to automotive transmission design. 

A method exists whereby it might 
be practical to go beyond the speed of 
sound at the rotor blade tip. The outer 
one-quarter or one-third of the blade 


could have a blade section of the sup- 
ersonic type without undue loss of ef- 
ficiency at low speeds or hovering. 
This is a matter for high-speed wind 
tunnel investigation, and the results 
should be interesting. 


Vibration Effects 


In the design of a high-speed heli- 
copter, the question of vibration im- 
mediately arises from past experience 
with rotary-wing craft. Engine and 
transmission unbalance must be held 
to a minimum, of course, but absolute 
balance is impossible to obtain, There- 
fore, the dangerous frequencies of the 
machine must occur above the maxi- 
mum flying speed. To achieve this is 
a matter of stiffening the structure as 
necessary. 

Aerodynamic vibrations caused by 
the rotor and ground resonance are 
two more factors in the design of our 
craft. With a single lifting-rotor, it is 
necessary to eliminate the rolling mo- 
ment caused by the unequal lift exist- 
ing between the advancing and retreat- 
ing blades. This is done generally in 
either of two ways—by articulating 

















Fig. 2. Helicogyro Scout 
Weights and Horsepower: 
Weight empty.............. 5,200 Ib. 
OS eee 2,000 Ib. 
Grows weight............... 7,200 Ib. 
Engines . . . Two Ranger aircraft en- 
gines, SGV-770B-7, 450 hp. at 3,000 
rpm. at 12,000 ft. 
Horsepower—total, normal....... 900 
I i ks icd stent olm nqe 1,170 
Disk loading, |b./sq.ft.............. 5 
Power Loading, Ib./hp............. 8 
Performance: 
Max. horizontal speed....... 275 mph. 
Min. horizontal speed.............. 0 
Cruising speed, 75 percent power 
200 mph. 
Rate of climb.......... 1,700 ft./min. 
MOMS tod. J70s Bi sele 25 600 mi. 
Rotor Design: 
Pee Site. -2 OlTAty.,.. 22.5 ft. 
Number of blades ............... 4 
ee eee Ae tapered, twisted. 
PONE 6 5 ona. pin o'npin 15.0 gle ose 
Total blade area. ......... 128 sq.ft. 
Area per blade............. 32 sq.ft. 
Tip Speed: 
he | OO eee 650 ft./sec. 
Top Speed ........... 500 ft./sec. 
Hovering ............. 740 ft./sec. 
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the blades and letting them flap in 
rotation, or by feathering them cyclicly 
in a sinusoidal manner, to give equal 
lift about the disk. 

Flapping and feathering can _ be 
proven to be aerodynamically equal; 
however, the flapping blade with an 
unequal lift per blade during rotation 
causes an undesirable vertical varia- 
tion at the root of the blade in the 
thrust per blade. This variation causes 
an exciting force which gives ex- 
tremely bad vibration in a vertical di- 
rection, Since this vibration is caused 
by the flapping action of the blades, 
which increases with forward speed, it 
is seen that the craft would soon be- 
come uncomfortable and even unman- 
ageable* at comparatively slow for- 
ward speeds. 

These flapping angles can be con- 
trolled by including a cocked delta 
hinge at the root of the blade, which 
causes a decreased pitch angle with 
increased flapping angle. This, how- 
ever, is similar in action to partially 
feathering the blade; therefore, why 
not use a feathering rotor in the first 
place? This type of rotor with equal 
lift around the disk does not present 
the bad vibration problem of the flap- 
ping rotor at higher speeds; further it 
eliminates lateral tilt of the rotor. 
This might eliminate some clearance 
problems in design. Also obviated is 
the possibility of the rotor getting out 
of step (the blades having unequal 
angles between them) in the event that 
one wheel should strike the ground 
before the other—as exists with the 
flapping rotor. 

Ground resonance, as this is named, 
has made more than one craft ex- 
tremely unmanageable and in recent 
demonstrations has created an unfor- 
tunate impression concerning the util- 
ity of rotary-wing aircraft. These vi- 
brations have occurred in several types 
of rotor arrangements, but the side- 
by-side or fore-and-aft counter-rotat- 
ing craft have an additional problem. 
In a manner similar to that of multi- 
engined aircraft, the synchronization 
of the propellers—or rotors in this 
case—is difficult to achieve and hard 
to maintain without gearing. 


Methods of Flight 


In the achievement of high speeds 
we want to be as economical as pos- 
sible and utilize horsepower in the 
most efficient manner. The criterion 
for a fine aerodynamic fuselage shape 
is well established and applies equally 
to high-speed helicopters and to fixed- 
wing aircraft. Landing gear may be 
retractable and air intakes well-faired ; 
but these are questions of conventional 
aircraft design. Let us examine the 
three methods of flight or attitudes by 
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means of which rotary-wing craft 
can achieve translational flight: 


(1) Autogiro—Rotor axes tilted 
rearward to the direction of flight, for- 
ward-driving propeller, no power sup- 
plied to main rotor or rotors in flight. 

(2) Helicopter—Rotor axes tilted 
forward in the direction of flight, no 
forward-driving propeller, power sup- 
plied to main rotor or rotors. 

-(3) Helicogyro or Helicogyre® “° 
—Rotor axes vertical, forward-driving 
propeller, power divided as needed be- 
tween main rotor (or rotors) and pro- 
peller. This type can fly in the same 
manner as either of those mentioned 
in (1) and (2). 

Now in which of these attitudes is 
a rotor most efficient? Let us set up 
a yardstick to measure the relative ad- 
vantages for the purpose of a high- 
speed helicopter. If the conception is 
that the rotor is an actuator disk which 
passes a certain amount of air at a 
certain velocity for a given thrust, the 
amount of power required will depend 
upon the rate of flow through the disk. 
This rate of flow is dependent upon the 
airfoil section and the direction of the 
approaching air. To put our yard- 
stick in the form of a question—is the 
flow over the airfoil most efficient in 
the examined attitude, and does our 
blade section operate at a good L/D 
ratio? 

The autogiro rotor in translational 
flight has the rotor axis tilted rear- 
wards, causing an additional drag 
component due to thrust. As the angle 
of tilt varies from 2 to 8 deg. in high- 
speed autogiro flight, it is seen that a 
rather large penalty is imposed upon 
this rotor, which makes it unsuitable 
for obtaining high efficiencies. The 
backward tilt and reversed flow also 
cause the airfoil sections to act in a 
variable-direction airstream and con- 


manner. 

At first glance the forward-tilt-axis 
helicopter would seem to be much 
more efficient, because, for practically 
the same amount of power as for hov- 
ering, a slight tilt affords a large for- 
ward thrust component. Unfortu- 
nately, as the forward speed increases 
to higher values, this is not the case; 
as with the autogiro, the blades again 
operate at angles of attack which are 
not best for good efficiency. Nature 
always exacts a price for that which 
she seems to give freely. 

Now look at the helicogyro. The 
main rotor axis is vertical, and the 
blades operate in a plane approxi- 
mately parallel to the airstream. Here 
we can see that their L/D ratio would 
be superior to either of the other 
methods, which, indeed, has proven to 
be the case. J. A. J. Bennett*, V. 


sequently in an extremely inefficient — 
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superiority of this attitude of flight 
Knight has proven that in the compari. 
son of a heliocogyro rotor and ap 
equivalent airplane wing, the wing jg 
more efficient at low speeds and the 
rotor at high speeds; therefore, -as. 
suming that a rotor replaces the Wing 
of a high-speed airplane, the airplane 
will require less horsepower to obtain 
the same speed. Of course, this only 
holds true at effective tip speeds up to 
the velocity of sound. 

In an efficient design aimed at inex. 
pensive manufacturing and wide dis. 
tribution, the number of component 
parts should be kept to a minimum, 
and each part must be as simple as 
possible. For a simple helicopter de. 
sign this would suggest a single lift. 
ing-rotor craft with a small anti- 
torque rotor in the manner of Berliner, 
Baumhauer, Sikorsky, and others. 
Although this auxiliary rotor uses 
about 15 percent of the total power in 
hovering, the loss drops off in forward 
flight and the anti-torque rotor may 
actually become a more efficient means 
to obtain directional control than a 
rudder-fin combination. 

In the consideration of multi-lifting 
rotors, where the weight of the crait 
is distributed between two or more 
rotors, it would seem that any slight 
failure in one of these rotors would 
require lightning-fast control move- 
ments on the part of the pilot to preg 
vent disaster. Of course, mechanicalj crea 
devices could be incorporated in the aspira 
craft to prevent unbalanced forcesf™ duce 
from acting, but these add to the com-™™ coolin 
plexity of the design and cut down ong = Anc 


the efficiency. perfor 
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Boosting Horsepower 


Upon examination of our high-speed 
helicopter and considering our de 
sign sacrifice of weight-lifting capac- 
ity and climbing ability, the possibil- 
ity is suggested that for takeoff ani ne 
climbing the engine horsepower might tonal 
be temporarily boosted for better per 
formance. As most helicopter engines 
to date are of the buried type, and tt 
quire a blower for cooling, it might 
practical to obtain 30-35 percent mort 
power during short periods by ove! 
revving the cooling fan and engine. 

In AvIATION’s recent series of @ 
ticles concerning blower cooling ° 
aircraft engines®, curves are givél 
which show the possibility of increas 
ing aircraft performance up to 20 per 
cent by the reduction of engine cod! 
ing losses. Increased power might al 
be obtained by modifications in engi" 
design to take advantage of our blowt! 
cooling. Also, it might be possible t 


craft, 
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Fig. 3. Helicogyro Transport 


Weights and Horsepower: 

Weight empty .. 10,000 Ib. 
Useful load ................5,500 Ib. 
Gross weight .............. 15,500 Ib. 
Engines . . . Pancake type similar to 
Lycoming 0-1230-D, 900 hp. at 2,800 
rpm, at sea level 


horsepower—total, normal ..... . 1,800 
Ee Dera scone ts sas cre 2,340 
Disk loading, |b./sq.ft............ 5 
Power loading, Ib./hp. .. ..... 8.6 
Performance: 
Max. horizontal speed. . 260 mph 
Min. horizontal speed............ 0 
Cruising speed, 75 percent power 
180 mph. 
Rate of climb......._. 1,700 ft./min. 
ig Pasar bene sis bye os ..600 mi. 
‘Rotor Design: 
7 Tae Oe ee ys <a 
Number of blades................. 2 
sails sy eek Pete tapered, twisted. 
SA Ores eagereirters,: 0.6 
Total blade area........... 245 sq.ft. 
Area per blade......... 61.25 sq.fé. 


Tip speed: 
Hovering 
Top Speed 


Peete on, piers 740 ft./ sec. 
Spl acy ha 600 ft./sec. 













utilize some of the now-wasted powe: 
in the engine exhaust, either by use of 
an exhaust-driven supercharger to help 
increase horsepower or the use of an 
aspirator in the exhaust to help re- 








duce the power required for blower 

























































































cooling of the engine. 

Another possibility for improving 
performance, suggested by V. Isacco*, 
is to permit the helicopter a short 
takeoff run to become airborne when 
in an overloaded condition. Then, 
upon partial depletion of fuel, vertical 
landings would be possible. By clever 
design compromises, the performance 
of helicogyros might even become 
nearly equal to that of the conven- 
tional airplane, while retaining the de- 
cided advantages of vertical flight 
craft, 


High-Speed Craft Data 


Now let us recapitulate the required 
main design features of our high- 
speed helicopter : 


a? Aerodynamically clean  fuse- 
age. 
(2) Hands-off stability with instant 


controllability. 

(3) Devices and design features to 
permit high ’s and Mach numbers. 
(4) Vibration elimination. 

(5) Efficient attitude of flight. 

(6) Power boosting for increased 
performance. 
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Keeping these features in mind, data 
for two types of high-speed helicopters 
of the helicogyro class might be as 
shown in Figs, 2 and 3. 

Although these design sketches show 
only a single lifting rotor, any com- 
bination of lifting rotors can be uti- 
lized in a similar manner. Single or 
double auxiliary rotors for counter- 
acting torque may also be used. If de- 
sired, however, an auxiliary rotor can 
be eliminated from the transport, and 
the torque compensated by changing 
the pitch differentially between the 
propellers. 

Also, modification of the existing 
engines will permit the use of a canti- 
lever stub wing on the transport to 
support these engines, leaving room 
in the fuselage for passenger and 
freight accommodation. . 

It seems highly feasible that a suc- 
cessful design for a high-speed air- 
craft of the helicogyro type will be 
produced within the next few years. 
Several companies have been investi- 
gating this type of craft and have re- 








ported favorably upon it. Perhaps in 
the near future, if the war situation 
eases, data on wind tunnel tests and 
craft now under construction will be- 
come available for publication. If so, 
we shall see a rapid development of 
this type because of the numerous in- 
herent advantages promised by its de- 
sign features. 
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MODIFYING SUPERBOMBERS 
ON THE PRODUCTION LINE 


By D. R. ABRAMS, Chairman, Change Control, Georgia Div., Bell Aircraft Corp. 


Sending B-29's off the final assembly line ready for battle instead of 
a modification center is the order of the day at Bell's Marietta 
plant. Here's the system which gets essential changes on planes 


in mimimum time. 





ROUBLESOME AND EXPENSIVE, in- 

deed, are those burdens which 
fall to the lot of the aircraft 
manufacturer when he is compelled to 
produce in quantity a product sub- 
jected to almost daily change. At the 
beginning of the war, the modification 
center was devised to assist the manu- 


Diagrammatic layout showing how Bell Aircraft gets modifications dictated by war require- 
ments into B-29 Superfortresses ‘directly on production line with minimum of time. 
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facturer in his job of producing—at 
once—the combat airplanes that were 
needed. 

This scheme was activated without 
endangering production figures, which 
were then being carefully nursed up- 
ward. It was hard to believe, how- 
ever, that this manner of doing things 
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could not be improved upon. Horse 
sense would seem to prompt question- 
ing of the practice of building up only 
to tear down—especially in the face of 
shortages of material, of time, and of 
manpower. 

The Georgia Division of the Bell 
Aircraft Corp., engaged in the produc. 
tion of Boeing-designed B-29 Super. 
fortresses, has endeavored and suc- 
ceeded in accomplishing what is be- 
lieved to be a decidedly progressive 
step towards a better solution. This 
is the accomplishment of modification 
changes on the production line. 

To achieve this, it was necessary to 
superimpose a rapidly changing modi- 
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OR ORDERS AND PARTS 




























































fication production control pattern 
upon the regular production pattern, 
which itself varied because of the 
regular program of production changes 
—a process with which all airplane 
manufacturers are familiar. This 
practice of superimposition is difficult 
and exasperating, to be sure, but it 
does produce results. The incorpora- 
tion of modifications in this manner 
allows the manufacturer a very definite 
advantage in the dollars and cents 
department. 

More important than that, it permits 
him to deliver a combat-ready airplane 
in less actual elapsed time between his 
No. 1 Station in final assembly and 
fnal delivery. Economy is realized in 
the elimination of the manufacture of 
unnecessary parts, in the installation 
of these parts and, finally, in the re- 
moval of the same items to accommo- 
date the modification-change installa- 
tion before the ship is ready for its 
missions. 

In the Georgia Division, some six 
months ago, the problem was first 
attacked by the formation of what was 
called the “Development Department”. 
This was a separate organization and 
largely self-sustaining. It answered 
directly to management and carried 
complete, within itself, the following 
mts: Engineering (liaison), Plan- 
ting, Scheduling, Production Control, 
Dispatching, Fabrication Shop, and 
Installation Crews. 

Philosophy behind the formation of 
this type of an organization at that 
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time, was that the unit would be 
unhampered by connections with any 
of the more ponderous production pro- 
cedures and could act fast and on its 
own initiative. Its planning would 
embrace temporary tools only, tools 
that could be made in 24 hr. or less in 
its own shop and not necessarily any 
more durable than the requirements to 
make 75 to 100 parts. 








Modification change status report used 
for quick reference on modifications going 
right into production line. Wall chart 
is kept current by twice-daily reports, and 
schedules approaching bottleneck point 
are red tagged until corrected. This 
work is handled by Scheduling Group, 
which also publishes replica on paper 
which goes to all executives concerned. 
(Bell Aircraft photos) 






















Its own installation crews, compris- 
ing picked men insofar as possible, 
would be called for mockup (first in- 
stallation) work and for instructing 
regular production assembly men when 
their time came to pick up the installa- 
tions. Its own planners would be 
available and responsible for installing 
the mockup, or first installation, and 
would make necessary corrections “on 


Required changes are often initially made in modification department to speed installation 
on production line. Photo below shows completion of unit in which dural parts—showing 
up as lighter color—are added to strengthen and extend casting furnished by subcontractor. 
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: the spot”. In this latter function, the 
| department’s liaison engineers would 

also carry the ball in substitutions and 
' alterations and perform the necessary 
contact work with the regular engi- 
: neering department to assure final 


ii approval and coverage. 


lar production items 





disaster. 





not directly concerned. 


4 Following this system, ordering on 
a modification priority, ordering in 
small initial lots, and with considerable 
expediting assistance from the local 
AAF Resident Representative’s office, 
some rather amazing deliveries on 
critical items were forthcoming. 

The Production Control Section was 
further responsible for gathering these 
parts into “kits” and issuing them for 
| respective airplanes. The term “kit” 
represents a complete bundle of parts 
necessary to install a modification 
change. Actually, a kit, in the great 
majority of cases, is done up in a 
paper bundle and transported to the 
point of installation. In this function, 
the Production Control Section had the 
facilities of its own cribs, storeroom, 











and transportation 
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Development planners had at their 
disposal also any of the fabrication 
facilities of the main plant. To guaran- 
tee priority on their work over regu- 

f they used a 

special work order. Printed in yellow 

bj with a prominent red border—to make 
it easily distinguishable from the 

; regular production form—this work 

ae order, through extensive publicity, was 

. recognized by all personnel as a “hot” 
item, to be attended to at once, re- 
gardless of any previous work load. 
After a few initial minor cases of 
insufficient attention, it was found to 

operate very successfully. 

Responsibility for further expedit- 

ii ing of yellow work order parts was 

| carried by development dispatchers. 

In the interests of speed, these dis- 

patchers had to be capable of reading 

| and interpreting blueprints. Further, 

; they had to command sufficient judg- 

ment to care for certain immediate 

work-order changes on their own 
initiative when the occasion demanded. 

) This is a dangerous practice and must 

bid be closely controlled, beyond question ; 

ea but with a picked body of men, not too 
large in number, it worked without 


The Development Production Con- 
trol Group controlled the issuance of 
the work orders and had general re- 
sponsibility for ordering all items nec- 
essary for the job. On outside pur- 
chased parts or materials not in regu- 
lar stock, a special procedure was set 
up to order directly through the regu- 
lar purchasing department. 
_transactions, the regular material con- 
trol organization had to be kept ad- 
vised, of course, but it was otherwise 


Engineering design information, as 
far as modification changes are con- 
cerned, is forwarded to Bell from the 
Denver engineering office of the design 
prime contractor. The bundle received 
contains complete information for a 
change. This information is distrib- 
uted to the regular engineering depart- 
ment and to the development depart- 
ment simultaneously—to the former 
for reference and future action and to 
the latter for immediate action. 

The interval between receipt of the 
information and the tentative deadline 
date for the incorporation of the 
change, previously set by the AAF, is 
much too short to permit any hesitant 
action. A schedule must be set imme- 
diately allowing sufficient time—so 
much for planning, so much for pro- 
curement of items and material not in 
stock, so much for parts fabrication, 
and an estimate for mockup, with its 
attendant part correction. All the fore- 
going must take place in time to allow 
incorporation of the modification on 
the specified and subsequent planes be- 
fore they reach actual pre-flight opera- 
tions. 


Mockup Important Step 


Work orders are first issued for 20 
sets of parts, one of which is used for 
the mockup. This first installation is 
a vital step, fu. upon it hinges much 
of the procedure that follows. Changes 
designed by the design prime con- 
tractor are made on a B-29 built at a 
different source. Since all prime con- 
tractors do not build identical B-29’s 
in the same chronological interval, a 
change designed for one is not com- 
pletely adapted to the other. By far 
the quickest, surest way to discover the 
extent of this variation is, naturally, to 
try to put the parts in place. Discrep- 
ancies often show up with alarming 
suddenness and in astonishing num- 
bers. Minor errors, tool variations, 
and omissions also become evident on 
the mockup. - 

Close collaboration at the mockup 
between planners and_ liaison engi- 
neers can accomplish necessary cor- 
rections as the installation progresses. 
Not only must work orders be changed 
to include the necessary adjustments 
but the remaining 19 sets of parts must 
also be rapidly brought up-to-date, for 
they must go into airplanes immedi- 
ately after the mockup is satisfactorily 
completed—and they go to the hottest 
spot in the entire assembly line, namely 
to those airplanes which are rapidly 
approaching the pre-flight line on the 
ramp. 

Modification in the pre-flight depart- 
ment, which is outside the factory 
proper, is naturally by the old process 
—that of tearing up a practically com- 
plete airplane to install something dif- 


ferent. Initially, this operation cannot 
be helped, for in plants of the size of 
the Marietta facility, with its attendant 
flow and with the urgency with which 
the customer demands certain chan: 

the first planes to fall under the wire 
are invariably already outside the 
factory and well on the way to the first 
engine run-up. What can be done 
however, is to follow as quickly ag 
possible with installations in the final 
assembly line. This minimizes the 
number of those required outside the 
factory proper. A primary objective 
is to make the interval between the two 
pickup points as short as possible. 

First installations in the factory can, 
as a rule, be made with 5 of the first lot 
of 20 kits. Experience has shown that 
15 installations outside, with the work 
load prevailing, require about the same 
time needed for procurement or fabri- 
cation of more parts. The next lots of 
parts, 50-plane sets in number, are 
ordered on the same yellow priority 
work orders immediately after proving 
of the mockup. If all goes reasonably 
well at this stage and the additional 
50 sets arrive on schedule, another di- 
vision of the total is made. Sufficient 
kits are sent outside the factory for the 
remaining planes on the ramp and the 
balance is alloted inside the plant to 
continue catching bombers moving 
down the assembly line. 

While all this activity is in process, 
the regular engineering department 
observes the mockup, notes the correc- 
tions and substitutions necessary, and 
prepares up-to-date engineering draw- 
ings. These are released officially to 
the production planning department, 
and the regular production cycle of the 
main bodies of the organization is set 
in motion. The change is completely 
planned, permanent tools ordered, if 
necessary, and the production control 
department proper goes about procur- 
ing the parts in the regular manner. 

When this cycle is-complete and the 
parts are being assembled at their 
prescribed subassembly stations, as 
planned, the ‘Manufacturing Ship 
Effective Point” is reached—that is, 
the point at which the factory first 
begins to incorporate the modification 
change by regular production methods. 
In all cases, it is the responsibility of 
the development department to “carry” 
the change until this point has bees 
reached. 

Because of the limited personnel of 
the department, mainly the dispatching 
group, it is a physical impossibility to 
exepdite more than a certain maximum 
number of parts. Consequently, a small 
group was established in the produc 
tion control department proper to ope! 
ate with priority work orders and t0 
procure additional parts, as a supple: 
mentary measure, using regular pi 
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How modifications are processed right on 
the production line in Bell Aircraft B-29 
plant at Marietta, Ga. Modification sub- 
assemblies (top) are checked against 
drawing before going into kit which in- 
cludes all parts essential fo change. 
Modification kit (above), which has been 
checked for completeness, is loaded in 
its tote pan in scooter fo be rushed to 
production line for installation. Modi- 
fication crew member (right) installs one 
unit of kit shown above. Regular pro- 
duction line workers watch and assist on 
such installations, soon learning how to 
make them without special supervision. 
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duction centrol dispatchers. By close 
coordination, it was possible to utilize 
this tributary both to supplement the 
development department’s own short- 
ages and to establish another point in 
the final assembly line where the re- 
sponsibility might be lightened some- 
what. This is called the “Production 
Control Pickup Point” and falls some- 
where between the first pickup point 
in the factory and the “Manufacturing 
Ship Effective Point.” 

Information secured in making the 
mockup is utilized by the development 
planners as an aid in compiling a dele- 
tion list or an itemization of parts 
which are either obsoleted by the 
modification or are to be held back 
from assembly. This list is forwarded 
as soon as possible to the production 
planning department which, through 
its regular channels, puts the machin- 
ery in motion to halt further fabrica- 
tion and installation of parts no longer 
needed or which required alteration 
in location. 

After nearly six months of operation 
under the foregoing organizational 
boundaries, it was concluded that, if 
the modification job could be done by 
a unit separate unto itself, it should 
also be possible to accomplish the same 
job by separating each function back 
into its parent department. This was 
true provided one prime factor was 
observed, namely that comprising con- 
trol and coordination. Recently this 
redistribution of responsibility has 
been put into effect and a central board 
has been established to direct all 
change incorporation, production as 
well as modification. 

This board comprises representative 
of the following departments: Produc- 
tion engineering, production control, 
manufacturing, pre-flight operations, 
engineering, and Purchasing Manage- 
ment’s representative acts as chairman. 
The board functions primarily on these 
three major considerations: The 
proper scheduling of a change at the 
initiation; close status check during 
its evolution; and, when necessary, 
proper action while there is still time. 

In the few weeks since this plan was 
initiated, the results have been gratify- 
ing. It has been the means of discov- 
ering and remedying a considerable 
number of difficulties in change in- 
corporation before any trouble became 
acute. This has tremendous signifi- 
cance in the face of a production pro- 
gram having a tempo which is daily 
increasing. The history of change in- 
corporation at this plant, from the 
days of brute strength and blind faith 
in Providence, to the present condi- 
tion, in which we may take quite a siz- 
able amount of reasonable pride, 
rather closely resembles the history of 
the Georgia Division as a whole. 
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Aviation Laboratory Organizations 
Prewar and Postwar 





PART IV OF A SERIES 


Battelle Memorial Institute, at Columbus, Ohio, exemplifies conduct of research by an 
independent body. Here work is financed by industrial firms. Specifically, aviation organiza- 
tions can further their research in metallurgy, fuels, ceramics, chemistry, and physics through 


such facilities. (Battelle photo) 


By K. R. JACKMAN, Chief Test Engineer, 
Consolidated Vultee Aircraft Corp., San Diego 


Outlining the three general classifications of industrial aviation 
laboratories, the author then details the three forms in which the 
research activities are now carried on. And in the course of his 
discussion, he points out the need for more organizational experi- 
ence, meantime warning of the dangers of the monopolistic 


approach. 





“He that will not apply new remedies 
must expect new evils; for time ts the 
greatest inventor.”—Bacon 


S FOR THE QUESTION OF simplify- 
A ing the postwar laboratory (see 
Part III, Mar. Aviation), we 
have barely scratched the surface of 
organizations and charts that might 
aid the aviation researcher. 
There have appeared to be much 
similarity in automotive and aviation 
research organizations, inasmuch as 


138 





the line and staff functions suit both 
laboratories and engineering depart- 
ments in both fields. The main point 
of difference in the early postwar years 
will be the production trend; that of 
the automotive industry will be 
towards mass production of identical 
units with few changes, whereas that 
of the aviation industry will be, in 
many cases, the development of rapidly 
changing prototypes and small quan- 
tity production. 

The organization within aviation 
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laboratories will follow in essential at pre 
details that in other basic industries, yoives 
except that the emphasis will be placed MM comp 
on “applied” aeronautical research condit 
rather than on “basic” research. It@M tunity 
is the writer’s conviction that there MM ynles: 
exists such a fund of experience and AWF 
so many well-trained experts on de-M tion < 
velopments in the basic industries, such js dif 
as in aluminum, steel, glass, rubber, ;esea 
paints, etc., that the aviation industry §§ aircre 
should, in most cases, organize for labor: 
“applied” research and apply the basic § subsc 
material commercially available on the b. 
market to the design problems and an ir 
structure of the specified airplane. versit 
Industrial aviation laboratories may § itself 
be classified in three general divisions, § whon 
as follows: finan 
1. Works laboratories _ exerting § indus 
analytical control over materials, proc. @ speci 
esses, and product. Mell 
2. Industrial laboratories working C. 
on improvements in products and in @ main 
process, tending to lessen cost of pro- carr) 
duction and to introduce new products rates 
on the market. 
3. Laboratories working on pure 
theory and on the fundamental sciences 
associated with the industry. 
The first named class of “testing” 
laboratory is so obviously necessary in 
aviation, as in every other industry, 
that practically all works are so equip- 
ped, and frequently each department of 
a factory or each division of a corpora- 
tion maintains its own control labor- 
atory. 
Laboratories of the second class, 
frequently termed “applied research’ 
or “development” laboratories, have 
been largely instrumental in forward- 
ing the introduction of scientific cor- 
trol into industry. This second type 
probably represents the major portion 
of the aviation laboratories engaged in 
practical developments. 
The third or “basic research” class 
of laboratory is highly theoretical and 
is usually represented only by small 
groups of mathematicians within the 
present-day aviation laboratories and 
engineering departments. 
A combination of testing, develop 
ment, and research laboratories may be 
present in varying degrees in the mally 
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fne cooperative institutions ever ready 
io serve the aircraft industry. 


Cooperative Laboratories 


Three general forms of such indus- 
trial organizations exist at the present 
time. They are as follows: 

a. Cooperative laboratories sup- 
ported by a group of manufacturing 
{rms interested in a common industry, 
the financial arrangements being oper- 
ated by means of a trade association 
(Example: American Institute of Bak- 
mg; there are no aviation counterparts 
at present). Inasmuch as aviation in- 
yolves the design of products, highly 
competitive in nature under peacetime 
conditions, there appears little oppor- 
tunity of postwar cooperative research, 
unless such organizations as, say, the 
AWPC, OSRD, etc., continue to func- 
tion after the present emergency. It 
is dificult to see how the results of 
research and development work on new 
aircraft components in a cooperative 
laboratory could be allotted among the 
subscribers. 

b. Research institutes maintained by 
an independent body, such as a uni- 
versity, but in which the research work 
itself is financed by industrial firms to 
whom the results obtained belong, this 
financing usually taking the form of 
industrial fellowships founded for 
specific Investigations (Examples: 
Mellon and Battelle Institutes). 

c. Consulting research laboratories 
maintained as private ventures and 
carrying on research work at fixed 
rates Or on a percentage basis (Ex- 
ample: Arthur D. Little, Inc.). 

One method of enabling small firms 
to conduct their scientific work when 
they cannot afford to support an ade- 
quate private laboratory is undoubtedly 
to be found in a laboratory of the type 
of the Mellon Institute, which pro- 
vides the necessary conditions for se- 
crecy and individual control while 
supplying the organization and direc- 
tive ability which is beyond the re- 
sources of many small firms. 

In such a laboratory as this the 
manufacturer can arrange to have the 
work done by a man employed by him- 
self, thus insuring that the manufac- 
turer alone obtains the result of the 
work, and yet the research man will 
have the advantages of Institute con- 
tacts with other scientific workers ; the 
availability of sources of information, 
such as a reference library; and direc- 
ton of the work by experienced ad- 
ministrative officers of the laboratory. 
Clyde Williams,” director of the 
Battelle Memorial Institute, states that 
a research foundation “must give the 
sponsor wise guidance in the selection, 
justification, and planning of research 
vestigations ; it must direct the work 
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General Electric researchers examine a new, 
compact oscillograph. Company finds secret 
of a working organization lies in cooperative 
research of technical personnel. (General 
Electric photo) 


so as to be of the greatest practical 
value; and it must be ready to change 
the course of its work as good business 
judgment may dictate.” 

The research foundation also should 
protect the sponsor company’s inter- 
ests by retaining a proper conscious- 
ness of the value of invention and by 
assigning patents to the sponsor, by 
avoiding dissemination of the sponsor’s 
trade information and details of re- 
search progress, and by being prepared 
to supply the proper publicity when it 
may be advantageous to the sponsor to 
do so. 

Before leaving the subject of coop- 
erative research laboratories, the 
writer feels that another reference 
should be made to Fred L. Whitney’s 
The Elements of Research.’ In this 
textbook he has dealt adequately with 
the whole field of research in educa- 
tion. It is a unique contribution to 
educational literature inasmuch as 
Whitney has not only developed his 
material in a logical manner but has 


also included in this discussion a de- 
tailed explanation of all types of re- 
search with which the student of edu- 
cation will be faced, from the selection 
of the problem to the close of the com- 
pleted task. 

In some instances, industrial insti- 
tutions do not wish to undertake the 
direction or promotion of research 
work, and in such cases private con- 
sulting laboratories, such as that of 
Dr. Arthur D. Little in Boston, may 
be very valuable. A firm can refer 
a problem to such a consulting labora- 
tory, which will study the problem. 
undertake the necessary investigation, 
erect a model plant, and finally super- 
vise the installation of the process in 
the factory, charging a fee for its serv- 
ices and undertaking the responsibility 
for the whole operation. Mees ™™ 
points out that such an arrangement 
“provides the maximum security for 
secrecy and, if the laboratory is effi- 
ciently organized and managed, makes 
the development of new processes pos- 
sible to firms who could scarceiy un- 
dertake them in any other way.” 


Danger of Research Monopoiies 


There was considerable danger— 
prior to the formation of efficient co- 
operative and consulting laboratories 
through which the small manufacturer 
could obtain, at a reasonable cost, de- 
velopments sufficient to keep abreast of 
the industry—that the large corpora- 
tions would monopolize the research 
field. J. D. Bernal,"~* of the Univer- 
sity of London, England, in 1939 de- 
cried the fact that “it is not competi- 
tive but monopolistic industry which 
[in 1939] controlled the main applica- 
tions of science. Under monopolistic 
conditions, whether in the form of a 
single firm or a large number of firms 
with price fixing and process-sharing 
agreements, there is the possibility of 
expending large sums on research.” 

Indeed in prewar Britain in 1939, 
“probably four-fifths of industrial re- 


With these Celstrain wire gages and indicators, Convair rapidly and accurately determines 
stresses in new aircraft structures. Key fo promotion of specialized developments, states the 
author, is the well-organized aviation research laboratory. 
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1. Simplified organization chart shows Lockheed’s distribution and interrelation of personnel 


Also concerned with 
other products 


("Wings" photo) 











search, outside that carried on by the 
Government, was undertaken by no 
more than ten large firms, In Germany 
the position was even further devel- 
oped [before the present war], and 
the research laboratories of large in- 
dustrial combines, such as the I. G. 
Farben Industrie, became more im- 
portant centers of research than even 
government or university institutions.” 

Existence of a monopoly eliminates 
many of the economic objections that 
hinder research carried out by small 
firms. The large scale of the opera- 
tions will insure that, however much 
individual researches fail to achieve 
commercial results, these failures will 
be compensated by the success of 
others. 

The very size of industrial research 
laboratories itself increases efficiency 
in that it makes cooperative research 
possible. The small one- or two-man 
research institutions represent prob- 
ably the most inefficient way of spend- 
ing money on research. On the other 
hand, it does not follow that the larger 
the laboratory the more efficient it will 
be. There is probably an optimum 
size for any given company or applied 
scientific institute. 


Organizational Experience Lacking 
In Aircraft Laboratories 


As early as 1920, Mees,™™” in his 
classic on industrial research organiza- 
tion, stated that as taboratories are 
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organized and experience gained in the 
type of laboratory suitable for different 
industries, it would doubtless become 
possible to lay out a definite scheme of 
organization for a laboratory suitable 
to the requirements of any industrial 
undertaking. 

Mees stated further that in 1920 
it was possible to do this only in a 
most general way, and that it was de- 
sirable that those who had experience 
in the operation of research labora- 
tories should publish their conclusions 
in order to make the information avail- 
able to those whose duties it was to 
organize new undertakings. 

In the 22 yr. that elapsed before 
Maurice Nelles'’* of the Lockheed 
Aircraft Corp. wrote on aircraft indus- 
trial research, apparently little had 
been published and not much gained by 
the frank collaboration of those who 
are engaged in the direction of labora- 
tories. As late as 1942, Nelles stated 
that, in the designing of the present 
well-planned Lockheed Engineering 
Research Laboratory, “there were no 
precedents to follow for setting up an 
aircraft laboratory. Every step had to 
be based primarily on common sense. 
No job specifications existed by which 
men could be employed. In this respect, 
one had to know that the men hired 
would be able to do the work. Even 
though many of the engineers selected 
had no previous research experience, 
they developed into excellent research 





























men, doubtless because they reacted 
favorably to their environment.” 

A simplified factory and engineering 
organization chart was recently pre- 
sented by J. Haldeman 'Y~* to show the 
personnel distribution at Lockheed Air- 
craft Corp. for developing a new model 
plane (Fig. 1). If a tight production 
schedule makes it impracticable to 
build an experimental model, then a 
static-test model and an engineering 
prototype are built in the Preliminary 
Production Department. Unfortun- 
ately, in such cases production s0 
closely follows the completion of the 
prototype and static-test airplanes that 
information from flight and static tests 
cannot be applied extensively to pro- 
duction drawings. Hence, a more 
conservative design is necessary, which 
leads to greater weight. These condi- 
tions result in a considerable number 
of changes after release of the produc- 
tion drawings. 

“When such an expedited program 
for development and production of the 
first few airplanes of a new model and: 
the full production of current models 
must be carried on simultaneously at 
the Lockheed Aircraft Corp.,” says 
Haldeman,'’* “the organization dia 
grammed in Fig. 1 provides for han- 
dling of the purely prototype work by 
certain groups, full production activi- 
ties by others, and a combination o 
initial and full production by sti! 
others.” 
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Lockheed Aircraft Corp., in his valu- 
able description of the 1940 Lockheed 
engineering organization (Fig. 2) 
stated that the three men directly re- 
sponsible to the chief engineer were 
the engineering manager, the chief 
project engineer, and the chief re- 
search engineer. ‘‘Each of these three 
men,” in Hibbard’s words, “is a little 
king in his own province. Each is a 
motivating force in the development of 
a new airplane, yet their paths lead 
far apart and only converge again in 
the conferences with chief engineer 
and executives of the corporation.” 
One of the most important cogs in 
the intricate machinery of the 1940 
Lockheed engineering department was 
the structures staff engineer and the 
staff doing various forms of research 
work under him. It fell within the 
province of the structures staff engi- 
neer (who reported with other staff 
engineers, through the chief project 
engineer, to the chief engineer) to 
conduct research into the actual way 
in which the structure of the airplane 
Was to be fabricated. 

This staff engineer controlled two 
research groups — production and 
structures. The production research 
group was responsible for supervising, 
coordinating, and following up all re- 
search activities being carried on in 
the shop. Such research projects as 
the investigations of flush riveting, 
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stainless steel and magnesium alloy 
sheet, the manufacturing potentialities 
of plastics, etc., fell within the province 
of this group. The structures research 
group was primarily responsible for 
the development of improved struc- 
tures and, therefore, had to investigate 
all promising fields of research. This 
group was expected to supply informa- 
tion on problems, other than aero- 
dynamic, encountered in new designs, 





Notable are Chrysler's outstanding automo- 
tive research laboratories. Some of com- 
pany's ingenious devices (above) were de- 
signed for routine and special tests; others 
run parts indefinitely to check service life. 
(Chrysler Corp. photo) 
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Fig. 2. Depicted in this chart are personnel complement and division of responsibilities 
obtaining in Lockheed engineering department in prewar 1940. Says Mr. Jackman: “Post- 
war aircraft organizations will have to economize and simplify to prewar proportions.” 
Hall Hibbard,'’* chief engineer of spot welding, arc welding, forming of supervise airworthiness and _ other 


structural tests, and conduct all struc- 
tural engineering research. 

The remaining five groups shown in 
the chart under the structures staff 
engineer constituted the actual stress 
groups to enable him to assume re- 
sponsibility for the strength and effi- 
ciency of Lockheed craft structures. 

In next month’s article (Part V), 
the writer will continue his discussion 
of aviation laboratory organizations, 
prewar and postwar, with a specific 
consideration of centralized vs. decen- 
tralized research organizations. 
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SEE PROMISE IN PAPREG 
FOR AIRCRAFT STRUCTURES 


By R. J. CONSIDINE, Engineering Department, Douglas Aircratt Co. 


impregnated paper-base laminate is combined with plywood to 
provide high strength structural material offering interesting 
possibilities in various aircraft applications. Here's comprehensive 
test data on the physical properties of new laminate-wood 





combination. 
ERONAUTICAL ENGINEERS have 
A cautiously watched the advent 
of plastic materials in the air- 
craft industry, and into this new field 
they have extended their quest for a 


lightweight high strength material. 
Aircraft fabricators readily accepted 
molded plastic materials in  non- 
structural or secondary structural ap- 
plications. However, it was not until 





Table |— Properties of Consoweld 























1 Specimen thickness was 0.25 in. 


3 Fatigue life was very low, due to 





Parallel-Laminated Cross-Laminated 
Smooth Indented Smooth 
Property 
Perpen- Perpen- Perpen- 
Parallel | dicular | Parallel | dicular | Parallel | dicular 
to face to face to face to face to face to face 
grain grain grain grain grain grain 
Tensile yield (psi.)...............- 15,480 7,630 14,683 6,047 11,800 11,950 
Tensile ultimate (psi.)............+. 3 21,700 19,300 12,790 29,100 20, 
Modulus of elasticity (psi.)......... 3,097,000 |1,515,000 |2,937,000 |1,208,700 |2,360,000 | 2,390,000 
Modulus of rupture (in./lb.)!...... 453 316 174 111 207 21 
% elongation (2-in. gage).......... 0. 0. .00 00 0.00 0. 
Rockwell hardness. ............... M114 M114 M114 M114 M114 M114 
ee ey eee eo 1.36 1.36 1.36 1.36 1.36 1.36 
Moisture absorption (% in 24 hr.).. 4.46 4.46 4.46 4.46 4.46 4.46 
Aromatic fuel absorption (in 24 hr.)?.| —1.35 —1.35 —1.35 —1.35 —1.35 —1.35 
ee eee ye ee oer —_——— -— _— —_— —— _--— 


2 Negative values due to solvent action of aromatic fuel. ‘ 
the low elongation of material; approximately 4 to 5 min.when 
loaded to 60 percent of the yield strength. Much heat was generated within the sample during test. 




















Table Il — Stress Concentrations, Extensometer Method, 2 in. Gage 
































1/4 in. Consoweld 084 24STAL 
Dia. d |Width Tens. ult. E Dia.d {Width B Tens. ult. E 
Spec. | (in.) (in. d/B | (psi.x10*) | (psi.x105) | Spec. | (in.) (in.) | d/B | (psi. x10*) | (psi. x105) 
1 0} .501 0 36.9 27.2 1 0; .501 0 66.2 95.0 
2 0 .501 0 40.2 33.0 2 0; .501 0 67.0 * 96.6 
3 0 .499 0 38.1 33.4 3 0 .500 0 66.8 94.8 
4 0625 .489 .1275| 24.8 37.0 4 0 .500 0 66.8 96.0 
5 0625 481 .1300) 24.4 38.3 5 0; .500 0 66.3 99.0 
6 0625 .486 .1285} 23.8 37.4 6 .0632 -501 .1260} 64.3 102.0 
7 1250 .500 | .250 22.8 44.8 7 .0632 .502 .1255) 61.2 110.0 
8 1250 .497 252 23.0 40.3 8 .0632 | .501 -1260) 61.6 106.0 
9 1250 -498 | .251 21.9 41.0 9 .1275 .501 .254 61.9 122.0 
10 1875 .503 .373 24.0 48.9 10 1275 .501 .254 61.6 122.0 
ll 1875 504 .372 23.8 46.5 ll .1275 | .501 254 62.0 116.5 
12 1875 | .498 | .376 22.6 44.6 12 .1895 | .501 | .378 61.1 134.0 
13 . 2500 .498 .501 24.8 59.1 13 . 1895 501 .378 64.9 135.0 
14 .2500 | .499 .501 25.7 53.7 14 .1895 | .501 .378 62.5 132.0 
15 .2500 | .501 .499 27.4 55.0 15 .2519 501 .502 64.0 144.0 
16 3125 | .500 | .625 22.3 64.0 16 .2519 .501 .502 63.1 145.0 
17 3125 .507 .616 15.2 58.4 17 -2511 .502 | .500 63.5 156.0 
18 3125 .499 .626 18.6 63.0 18 .3089 501 .617 60.8 171.0 
19 3750 | .498 755 21.0 70.0 19 .3147 .501 .629 63.1 168.0 
20 3750 | .500 .750 20.1 70.8 20 .3133 .501 .625 62.4 175.0 
21 3750 | .507 | .740 23.8 72.3 21 .3768 .501 -753 64.0 203.0 
22 4375 | .503 .870 25.5 87.7 22 .3768 .501 . 753 62.1 216.0 
23 4375 | .502 | .873 22.3 96.8 23 .3768 | .502 | .751 63.3 207.0 
24 4375 511 .856 15.6 80.1 24 4388 .502 .874 66.0 251.0 
25 4388 | .503 | .872 62.5 254.0 
a 26 .4388 | .603 | .872 63.5 226.0 
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the introduction of high strength plas 
tic laminates that the engineer woul 
consider the “new” plastic materials 
for primary structure. 

The Forest Products Laboratory 
coined the term Papreg which has be. 
come a general term applying to ali 
high-strength, paper-base plastic lani. 
nates built-up from numerous sheets oj 
impregnated paper, usually of the 
wood pulp variety, formed into a solid 
mass under heat and pressure of a hot 
platen press. 

To intelligently apply Papreg mate. 
rial to a primary structure, it is pru- 
dent to first investigate and study the 
physical properties of the material. 
Along this line, Douglas Aircraft Co. 
undertook a laboratory program to 
provide sufficient specific data in the 
form of graphs, tables, and examples to 
basically define the strength character- 
istics of paper laminates and their com- 
binations with plywood. 


nt Modulus of Elasticity - psi.x 10% 


ae 
re 


Appore 
rs 





it 
co] 
wo 





Elasticity — psi.» 10 
rer) aH a ay y= 
Ne] a OG Gu 


a 


Percent Elongation - 2in. Gage 


Consoweld Samples 


on 


Apporent Modulus of 


Test samples used in the program 
were fabricated from the high strength 
laminate (commercially labeled Conso- 
weld by Consolidated Water Power & 
Paper Co.) built up of thin sheets oi 
phenolic resin - impregnated paper 
(specification CPS-MP11). Curing 
was in conventional hot presses at ap- 
proximately 325 deg. F. and 200 psi. 

Samples were fabricated in three 
groups: (1) Parallel-laminated, (2) 
cross-laminated, and (3) _parallel- 
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Gradual taper from ends of reduced 
section to center as shown 
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Fig. 1. Flat sheet tensile specimen (ret: 
ASTM E8-36). 
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Fig. 2. Flexure specimen. 
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laminated with indented surfaces. In- 
dented samples were prepared utilizing 
apiece of screening between the lami- 
nate and the press platen. Specimens 
were milled from laminated stock, par- 
allel to and perpendicular to the face 
grain of the materials, as shown in 
Figs. 1 and 2. 


Test Methods 


Ultimate tensile strength, tensile 
yield strength, modulus of elasticity, 
percent elongation, and Rockwell hard- 
ness were all determined with the 
tensile coupon shown in Fig. 1. The 
specimen was first Rockwelled in the 
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Table Ill — Consoweld-Plywood 
Test Sample Fabrication Data* 
Thickness (in.) | 
Specimen ~~ Finish 
Total Core 
1 0.310 1/4 Birch 0.030 Consoweld 
2 0.370 ” 0.060 ae —e 
3 0 .400 . 0.075 ” “ 
4 0.430 » 0.090 o 7 
5 0.450 - 0.100 _ ¥ 
6 0.470 4 0.110 9 Da 
7 0.500 “ 0.125 S = 
8 0.550 “ 0.150 ” 4 
9 0.310 1/4 Spruce 0.030 . . 
10 0.370 5 0.060 “y in 
11 0.400 5 0.075 _ . 
12 0.430 43 0.090 ps . 
13 0.450 . 0.100 ¥ ~ 
14 0.470 a 0.110 
15 0.500 5 0.125 ¢ ‘ 
17 13/64 7/64 Bireb ve , 
ire 3/64 ¢ One f ted 
1/33 oe / ne face corruga 
ru 3 64 “ « “a 7 
18 13/64 1/32 Pirel . 
(all parallel 
V3 Bisch 
ruce 0.055 » 4 . 
19 1/4 1/32 Birch : 
pa 
20 1/4 onsoweld Smooth 
21 1/4 a Both faces corrugated 
22 0.310 1/4 Douglas fir 0.030 Smooth 
*Spec. 1-16 have 1/4” 5 ply aircraft plywood core. Consoweld faces are cross-laminated. 











grip length and was then ruptured in 
the Southwark-Emery testing machine. 
An automatic device—stress strain re- 
corder-Templin type, serial 322—plot- 
ted a load-elongation curve simultane- 
ously with application of the tensile 
load. 

Magnitude of the modulus of rup- 
ture in bending was determined with 
the specimen shown in Fig. 2. Load 
was applied by the Southwark-Emery 
testing machine at two points sym- 
metrical about the specimen center. 
Thus the region between the load 
points was in pure bending. 

Disks of 2-in. dia. were used to de- 


termine the specific gravity and absorp- 
tion of water and aromatic fuel. The 
soaking period employed in the ab- 
sorption tests was 24 hr. 

Fatigue life was checked with a 
tensile-type specimen loaded to 60 per- 
cent of the material’s yield strength as 
maximum load. Samples were run in 
a pull-pull type fatigue machine, and 
operated at a stress ratio of 6/1. 


Physical Properties 


Physical properties of the material, 
as determined in the laboratory pro- 
gram, are given in Table I. Results in- 
dicate a very high strength along the 





Table IV — Physical Properties of Consoweld-Plywood Laminates 
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With Grain 
id Tensile tex “te ey. nZ Mod. of ie Tense ee E BZ Mod. of| Bear- 
i t. i ong. . |Bearing 1 t .x| Elong. I 

spec. i.) | (psi.) | x 10°) |(2” gage) Gnyib,) i.) (psi.) | (psi.) 08 (2” gage)|(in./lb.)} (psi.)! 
1 10,210 |16,080 |2.070 0 235 |12,030 | M17 | 3,020 | 5,820 | .622 0 232 | 11,520 
2 ,050 115,080 |2.270 0 569 |14,710 | M51 | 4,193 | 8,470 | .870 0 468 | 11, 

3 11,000 {19,530 |2.310 0 773 |18,220 | M66 | 5,310 | 8,780 }1.112 0 574 | 16,150 
+ 10,440 |16,200 |2.207 0 981 {15,870 | M72 | 5,430 | 9,490 {1.123 0 873 , 080 
5 0,930 |15,100 {2,263 0 1,080 |17,770 | M105} 5,033 | 8,940 {1.030 0 853 | 16,200 
6 13,200 |14,600 |2.707 0 1.150 {20,600 | M105) 5,710 |10,300 |1.157 0 928 | 18,430 
7 12,850 |14,300 |2.617 0 1,264 |20,830 | M109} 6,380 | 8,680 {1.418 0 1,038 | 17,900 
8 —— 10,350 |2.673 0 1,665 |21,870 | M109} 6,620 | 9,010 |1.430 0 1,270 | 20,380 
9* 7,850 | 9,657 |2.030 0 271 | 8,340 | M2 | 2,677 | 4,687 | .570 0 197 | 5,490 
10* —— | 7,877 }|1.583 0 490 |11,170 | M33 | 3,930 | 4,590 | .969 0 403 | 10,320 
11* —— | 8,830 |2.080 0 699 |12,800 .? M46 | 5,123 | 7,227 |1.009 0 488 | 11,120 
12* —— | 7,837 |2.460 0 754 |14,300 | M60 | 5,430 | 5,930 {1.730 0 582 | 13,230 
13* —— } 9,040 |2.720 0 868 |17,360 | M80 | —— | 5,020 |1.225 0 544 ) 14,050 
14* —— | 7,360 |2.130 0 907 |15,230 | M93 | 5,480 | 6,160 |1.210 0 692 | 14,360 
15* —— | 6,447 |2.300 0 1,168 |17,480 M103} —— | 4,910 |1.108 0 753 | 15,970 
16* —— | 7,120 }1.970 0 1,303 |19,200 | M101; ——— | 6,370 [2.100 0 699 | 17,030 
17 13,500 |18,830 |2.713 0 206 |18,320 | —— | 3,910 | 6,790 | .781 0 111 | 14,470 
18 14,100 |19,080 ‘2.490 0 153 |18,300 | —— | 4,130 | 6,830 | .827 0 80 | 17, 
19 13, 18,870 |2.663 0 238 |15,750 | —— | 3,890 | 6,090 | .783 0 119 | 14,080 
20PL |15, 31,330 |3.097 0 453 |30,570 | M114] 7,630 [21,700 |2.937 0 316 | 30,400 
20CL {11,800 |29,100 |2.360 0 207 |30,230 | M114/11,950 |20,830 |2.390 0 213 | 28,600 
21 10,840 |22,230 {2.170 0 187 |30,300 | —— /10,550 |21,800 |2.100 0 115 | 28,270 
22 8, 8,690 |1.835 0 174 |10,720 | M4 | 4,200 | 5,730 |1.050 0 lll | 9,537 
* The core material crushed under the jaws of the testing machine causing failures to occur at the edge of the jaws 

'L — Parallel laminated. 

CL — Cross laminated. A dees ; 

1 — Bearing ultimate defined as 4% permanent elongation in the hole diameter. + 
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grain, accompanied by a wood-like re- 
duction in strength across the grain. 
Laminates which were indented by the 
screen method, to obtain a non-skid 
surface, indicated a 38 percent reduc- 
tion in tensile strength as compared to 
the laminate with a smooth surface. 
The value of tensile yield as shown 


PAPREG AND PLYWOOD LAMINATES -% IN. BIRCH CORE 


in Table I is defined as the stress at 
which a 0.5 percent deformation occurs 
in the gage length. This definition was 
arbitrarily used, rather than the nor- 
mal 0.2 percent offset method common 
to the aircraft industry, because of lack 
of a clearly defined yield in the plastic 
material. Experience with the 0.5 per- 








cent method shows it conservative 
The modulus of elasticity is defines 
in conjunction with the above defn; 
tion of plastic yield, as the slope of th. 
line joining the origin and the yiej 
point (Douglas strength test, Repor 
7700), which in the case of Congo} 
(Turn to page 255) 
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Figs. 6 to 14. Graphs indiceting property changes with varying thicknesses of Papreg on fixed core-thicknesses of birch and spruce. 
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PART 1 
CCURATE DETERMINATION of the By GEORGE H. TWENEY, Consu/ting Aeronautical Engineer 

+ A stability of an airplane is the 
| mee a. difficult problem a de- There are those who feel that the mathematics of flight dynamics 
+, |fM signer faces in calculating the charac- : 
+ | tistics of a new craft. This problem are complicated-plus, hence tend to shun them. But when you're | 
7 |jf has had the undivided attention of some engaged in the design of high-speed craft, complete familiarity with | 
rr by ee rime ajo these details is more important than ever. Simplification is the aim | 
+> |M% completely solved. ot this concise treatment of the derivation of formulas for stability 
ta As super-speed aircraft become forces and moments. hd 
+- |i more the rule than the exception, stabil- 
+- | ity and control assume such importance li 
+~ | that it is essential for all those con- the moment curve of the whole || 
‘+~ | nected with plane design to have at airplane, may be easily determined \} 
" their fingertips the basic factors of by running the appropriate wind 1 

fight dynamics. tunnel tests on the complete model. On I 
‘ae Some designers have come to feel the other hand, dynamic stability must | 
——@ that the mathematical dynamics of be tediously calculated from extensive | 
“|\@f flight are too complicated, hence they wind tunnel tests, based on general I 
[ may tend to steer clear of this phase. (and occasionally misunderstood) as- : 
4+— | Some, working under this assumption, sumptions. 
+—|M may be inclined—after incorporating The basic intention in this analysis 
4—/@ certain basic features to insure that the of stability will be to present a discus- 
+. | plane will be statically stable—to as- sion and derivation of formulas for 
+~ | sume that it will naturally be dynami- _ stability forces and moments. +z 














cally stable. This thinking is, of course, 
faulty. 

In this presentation of conceptions 
of some of the problems involved, no 
originality for the formulas or theories 
is claimed. Rather, the author has 
drawn freely from the published writ- 
ings of outstanding authorities* to as- 
semble this complicated material into 
readily understandable form to serve 
as a practical perspective and also to 
encourage the individual with design 
aspirations to investigate further and 
gain a thorough familiarization with 
fight dynamics. 

Just what is meant by stability? 
Basically, there are two kinds—static 
and dynamic. An airplane is statically 
stable if any displacement from a given 
attitude sets up forces and 
moments tending to restore 
the airplane to its original 





The nomenclature is that adopted by 
NACA, and agrees with the current 
European system. Early American 
textbooks on aerodynamic theory and 
early NACA publications do no agree 
in terminology, since a change was 
made in this country in the early 
thirties. 

The general equations representing 
the motion of an airplane are usually 
referred to axes which are fixed in the 
craft, and therefore move with it. 
Referring to Fig. 1, the origin lies on 
the center of gravity of the airplane; 
OX and OZ lie in the plane of sym- 
metry, and OY is perpendicular to it. 
The positive directions of the axes and 
angles are shown by the arrows. These 
axes are what are commonly referred 


Nomenclature and Symbols 





Fig. 1. Positive directions for reference axes. 


to as right-hand axes, that is, positive 
pitch, roll, and yaw of the airplane are 
obtained in a right-hand climbing turn. 

Symbols used to represent the com- 
ponents of velocity and of angular 
velocity of the center of gravity of the 
airplane, together with the aerodyna- 
mic forces and moments are given in 
the accompanying table. Note that the 
linear velocity components are desig- 
nated as u, v, and w, and that V will 
represent their sum, or the resultant 
forward velocity of the airplane. 

To completely describe all the forces 
and moments which are possible about 
the coordinate axes, a total 
of 36 aerodynamic force de- 
rivatives are necessary. 















































attitude. It is dynamically ‘odin o ara ee Ae inane These represent all possible 
: stable if the resulting motion ¥ eo wed ott combinations of forces X, 
is stable, that is, if any of 2 eo a P 23 Y and Z, and moments L, M, 
2 the oscillations because ' of 3 as aef 3 ee o8 3 at ges 5 and N, about all three axes 
; static stability are imme- 3 2\ 3 & |4/ 33 2 SISEEl = of motion, in both a linear 

diately damped out. a ei a |e cs | a |e| “14 and angular direction. For- 
Static stability, directly eal eae SEE me tunately the symmetry of the 
J Proportional to the slope of | Lateral... Y | ¥ | Fitching..| a 23% |Pucke|o | + |e airplane about the XZ plane 

7S ins i Normal.......... Zz Z Yawing...| N | X->Y | Yaw v wv r causes 18 of these derivatives 

lography at end of this to vanish. 








instal ment, page 251 


AVIATION, April, 1945 








‘ 145 

















SUCH A MYSTERY? 


— OW 








ij 


aint ene mrad tna SN RE 








gS A ki a a a tl RS es ne 

















In addition, since the changes are 
small, v, p, and r do not materially 
affect X, Z, or M, while also u, w, and 
q do not affect Y, L, or N. These elimi- 
nations leave 


only the remaining 
derivatives, 
(X,Z, M) X (u, w, g) 
and (Y, L, N) X (», p, 7) 


The first group completely describes 
the motion in the XZ plane, and de- 
termines the longitudinal stability. The 
second group determines the rolling 
and yawing motion in lateral stability. 

We will first consider the derivation 
of the straight force derivatives. 

The most obvious force is that which 
acts forward in a positive direction 
along the X axis, and obviously, 


xX =-D 
for normal horizontal flight. 


= —Co5 US 


Now, suppose there is an infinitesi- 
mal increase in the magnitude of this 
force, resulting from a small increase 
in velocity, 


~X+AX= —Cos(U + us 
“Xe —Co5(U? +2Uu+u)8 


i = Us 


when we substitute the value for X 
above, and transpose it to the right side. 
Since u is very small, the expression u° 
is negligible, and may be ignored. 


AX = —Cr42UuS 


Taking the partial derivative with 
respect to u, 


ox 

Fy 7 Coe US 

ax 
4 se ou Cee US. 
eee ings Peale Co 


where x, is the non-dimensional force 
derivative of the total X force with 
respect to u. 

The force which acts along the Z 
axis in a positive direction is, 


es eee 
= —-L Ciz US 


Similarly, as before, 


Z+AZ= —Crg(U + u)*s 





Zz 


Fig. 2. Derivation of force derivative x,. 
“AZ = —Cug (U2 + 2Uu + w)S 


p 
+ Cs US 
The term w’ is again negligible, 


AZ = —C,£2UuS 





2 
Now, 
oZ 
ala —C.ip US 
Then, 
az 
ou  —CrpUS _ oe 
” ~ / se cee Co 


where z, is the non-dimensional force 
derivative of the total Z force with 
respect to u. 

In order to derive the force deriva- 
tive r,, refer to Fig. 2. 


w 
Aa = arc tan T 


But since the angle ‘s usually small, 
it is safe to assume that 


Then, 
Force X = —D cos Aa + Lsin Aa 
= —D+ LAa 


Since — oe: ocak alle 
da 


A= =— Din + LAa 
da 


dD w w 
| Tide RUT FH 
Again, taking the derivative of this 


with respect to w, 














es 
BPs pee Bde 
da 2 V V 
dCp p 


“a 
ae 2 VS + Ci-> VS 





ax 
_ be 
= o3V 

dCp p a= 

ar teks C.-5 V8 


. pVS + eVS 
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Now, we can separate the total drag 
coefficient into its two parts, 


Cp = Co, + Co, 
Ci? 
= Co, + (<4) 


Then, differentiating with respect 
to a, ' 


and now substituting this in the last 
expression for +, above, 


sae = 02 (05 ~ [228] x4) = xe, 
a 


It will be noted that K is chiefly a 
function of aspect ratio, and where 
suitable wind tunnel data are not avail- 
able, the following average values may 
be used: 

AspectratioA = 4 § 6 7 8 [10 
K= .15 .20 .24 .27 .29 8 

It is interesting to note throughout 
the derivation of these force deriva- 
tives, that x, is the only force deriva- 
tive that has a positive value. 

Fig. 2 can also be used in the analysis 
for the derivative 2. 


Thus, foree Z = —L cos Aa*—f Djsin’Aa 
= —L— DAa 
=— ch X Aa,— Dada 
da 
dL. ow w 
wyepT ey 





AR Pe Bs 
—wer es ot ie 
_ 0Z/dw 
pSV 
dC 1 p P we 
as VS Cos VS 
pSV pSV 
dC. 1 Cp 
Fiabe | 


Since Cp is small, and hence C»/2 is 
even more negligible, 
1 dCi 
. 2 Oh 
It will be noticed that the above 
derivation for z, is almost identical to 
the previous one for x,, except that the 
forces in Fig. 2 were resolved in the 
lift, or Z-direction for ¢., and in the 
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grag, or in the X-direction for x,. 
This completes the solution of the 
most important force derivatives, al- 
hough there are two additional ones 
which will not be considered in detail 
fr rather Obvious reasons. 

The derivative »x, is always, neg- 
jgible, and it is always omitted from 
any study of the equations of motion. 
In normal flight, the effect of z, is 
aso small, and a rough estimate of its 
value will usually be sufficient if the 
designer wants to consider it. In 
salled flight, evidence has been gained 
that it may be important, but at angles 
of attack near the stall, very little is 
known about it. This offers one possi- 
bility for further research in the 
dynamic stability field. 

In the four derived derivatives, it is 
convenient to note that the values of 
all may be obtained directly from the 
curves of C, and Cp plotted against 
angle of attack for the entire airplane. 
We will now turn our attention to 
the moment derivatives, and obviously, 
the most important are those which 
enter into the longitudinal stability 
equation. 

From basic aerodynamic theory, the 
fundamental pitching moment equa- 
tion is, 


spect 


last 


Cy 


fly a 
here 
vail- 
oy M = Cn 5 U*Se 

Then, following the same procedure 
as before, 


110 
) 33 
hout 
riva- 
iva- 


M+AM = Cm 5 (U + u)*Se 
and hence, 


| 3 = 2 UuSe 

by the same reasoning as in the deriva- 
tion for 2%y. 

Then, 


AM = C,, 


om = C,, p USc 

OM / du 

pSVIyn 

“en cume’? Xe 

~— pSVIn_— (Ve)n 

The symbol 7 represents a factor in- 
volving the moment of inertia of the 
airplane about the lateral axis. 

The symbol m, represents the pitch- 
ing moment due to a change in the for- 
ward velocity, and it will be zero in 
power-off flight, since the pitching 
noment due to the wings is exactly off- 
set by the tail in this condition of flight. 
In power-on flight, there are the addi- 
tional effects of the thrust moment and 
slipstream effects on the horizontal tail 
0 consider, 

The symbol m,, represents the pitch- 
ing moment due to a change in vertical 
Velocity. Thus, 


. My = 





ove 
| to 
the 
the 
the M = Cu a V2Se 


045 
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d ’ 
- (82) x 0x2 156 


As before then, 
Aé@ = arc tan w/V = w/V 


dx wp 
rs V2Se 





dM al 
"do ~ (fy ber 
dC 
se 3 <x) pV&e 
Then, 
sm aM /dé 
ea pVSly 
1 {dc 
2 ra ) eVSe 
yea 


es (4 <)(<*) 


The expression (dCy/d@) represents 
the slope of the moment curve in radian 
measure, and should be obtained di- 
rectly from wind tunnel test data. 


+¥. 





=¥ 
Fig. 4. Derivation of cross-wind force due to 
yaw. 


The symbol m, is the pitching 
moment due to pitch, and reference to 
Fig. 3 will help in the derivation. 

The equation for the moment of the 
tail about the center of gravity of the 
airplane (derived in any of the good 
reference books on areodynamics) is 
given as, 


l S 
M c.¢., = an nt X (=)x 


dCi, 
iat) Xa x (4 V°s-) 


The poe in angle of attack of the 









tail as a result of the pitching q, is, 


qi ql 
Aa: = are tan f= 
. AM = ~+xmx(%)x 


(=) xox (4 Vv? Se) 
Hoban (Es 
(Tet) x ets) 

= -?xux(% x) x (= )x$ vs 


-  _ oM/dg 

vs ma DS VEn 
where 7 = (k,/l)*, and kz is the radius 
of gyration of the airplane in pitch. 


=P (8) x (42) «(5 15) 
esve(“) 
-- 4% (5) x(a) * 
ws) x» 


The equation is usually written to in- 
clude a factor K allowing for the damp- 
ing action of the wings. The symbol 7, 
represents the tail efficiency factor. 
Thus, 


K l\? dC 
m=—> x (=) x (+) x =) X ne 


The factor K usually has an average 
value of about 1.25. 

In longitudinal stability it is desirable 
to have any oscillations heavily damped 
out. This means that the value of m, 
must be large, and the value of m, 
must be small, and for dynamic stabil- 
ity, m~ must be negative. 

The only force coefficient affecting 
lateral stability is y., which is the cross- 
wind force due to yaw. Reference to 
Fig. 4 will aid in the derivation. 

The angle of yaw 

y =arc tanv/U =v/U 

Then, as before, 

_ aY 
AY =—7- xX Ay 
(Turn to page 248) 




















Fig. 5. Derivation of |. 
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PROJ ECTILE has ever been devised 

more ingenious, more complex or 
costly than the naval torpedo. These 
deadly weapons contain up to 5,000 pre- 
cision parts, weigh a ton and a half, and 
cost $12,000 to build. A miniature tur- 
bine engine propels the torpedo, hydro- 
static devices hold it at the proper dis- 
tance below the surface of the water, 
and a gyroscopic “pilot” keeps it on 
course to its target. 

Accurate mass production of the mil- 
lions of precision parts needed to build 
the Navy’s torpedo requirements is a job 
that calls for the highest degree of ma- 
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chining know-how. Experienced opera- 
tors everywhere use Texaco Cutting and 
Soluble Oils to assure faster machining, 
better finish and longer tool life. 

Texaco cutting fluids cool and lubri- 
cate the tools. They carry away heat and 
prevent chip welding, thus lengthening 
tool life and assuring greater output. 

The services of a Texaco Engineer 
specializing in cutting coolants are avail- 
able through more than 2300 Texaco 
distributing plants in the 48 States. Con- 
tact the one nearest you, or write to The 
Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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World’s most complex projectiles 


RECONVERSION RUSTPROOFING 
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5. 


CUTTING, SOLUBLE AND 
HYDRAULIC OIL 


THEATRE WITH JAMES MELTON EVERY SUNDAY NIGHT — CBS 


5 Points to Remember 


_ Upon termination of war contracts, 


Government-owned production equip- 
ment must be rustproofed promptly, 
in accordance with official instruc 
tions. 


Ordnance Specification P.S. 300-4 
contains official instructions for the 
complete processing of such equip- 
mént. 

These instructions require that only 
rustproofing materials meeting Gor 
ernment specifications be used. 
Texaco rustproofing products meet 
Ordnance specifications for applico- 
tion on Government-owned equip- 
ment. 

For full information, see your Texaco 
representative or write to us. 
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HOUGH THERE MAY BE excep- 
TL ion to the rule, it is generally 
‘* held that where men have cer- 
tain specific tasks to perform, there are 
only two ways to increase output: The 
old-fashioned “hire more men” system, 
or the modern method of enabling the 
original number of men to do more 
work in less time by improving equip- 
ment and using it more efficiently. 
The second way is employed by the 
U. S. Navy, which has provided an 
extra incentive to its civilian employees 
through a series of awards, made 
under the Navy Employees Suggestion 
Program. 
The Navy recognizes that the man 
who operates a machine intelligently 
usually has developed his own ideas 
regarding improvements which would 
add to its efficiency or improve its 
output. 
Among the ideas adopted was the 
suggestion by Fred L. Hosar, of San 
Diego Naval Air Station, for a milling 
fixture for holding round stock (Fig. 
1). Sliding jaws are used to hold the 
work. These jaws are separated by 
springs when not tightened against 
the work and are forced together by 
the action of the screw running length- 
wise of the frame. As the spacing of 
any one of the jaws does not depend 
upon that of the others, pieces of 
varying sizes, up to the capacity of the 
frame, may be held and machined at 
the same time. The base is provided 
with T-slots for fastening to the table 
of the milling machine. 
Advantages claimed for this fixture 
are that it saves considerable time in 
mounting work, since the V-jaws hold 
the pieces in position and one tighten- 
ig motion secures many parts. In 
addition, greater accuracy is obtained 
in multiple production, because the 
milling cutters shape all the pieces at 
one operation, thus preventing any 
Possibility of variation in size. 


prerean of drawing sheet metal 

parts together by using.a hand rivet 
set; Charles W. Silbert, of Philadel- 
phia Materials Center, cemented a 
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Five Shop-Method Improvements 
By Navy Mechanics 


Stressing premise that the operator usually knows how to improve 
his machine better than anyone else, Navy Employee Suggestion 
Program has produced many ingenious and efficient inventions to 
speed output or increase accuracy. 








rubbed tip to the rivet set used on the 
gun (Fig. 2), thus pressing the mate- 
rial together by means of the first part 
of the riveting action of the gun. Re- 
sulting work is smoother and tighter 





Fig. 1. Milling fixture for round stock en- 
ables a number of pieces to be secured in 
place with same motions which would norm- 
ally be used for one. Inset shows fixture 
with separate sliding jaws. 


than by the old method, and a saving 
of over 800 hr. was made on a run of 
2,500 assemblies. This device can be 
used on almost all types of riveting 
guns. 


* of the most unpopular jobs at 
Pensacola Naval Air Station was 
the installation of oil cooler air scoops 
under engine cowlings. Formerly the 





Fig. 2. Rubber block fastened to rivet set compresses parts before heading rivet, doing 
better work in less time by eliminating necessity for using hand sef. 
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heavy scoop was held in place by the 
mechanic’s chest and hands, while 
another man fastened it. This was 
both laborious and dangerous, with 
two men’s time required. But this was 
really a one-man job, according to 
Frederick L. Egelhoff, a motor me- 
chanic, who thereupon made a scoop- 
shaped saddle to fit a hand jack, which 
he supported at the required angle by 
means of a wooden block. (Fig. 3). 


Result was that the work was done 
better and with complete safety, with a 
saving in time estimated to represent 
nearly $400 per year. 





Fig. 3. Jack fitted with saddle top and an- 
gular wooden base enables mechanic to in- 
stall air scoops safely and without fatigue 
formally caused by supporting scoop by 
hand. 


VERYONE who has tried to re- 
move or tighten studs in junction 
boxes knows that the risk of damage 
is considerable. To begin with, the 
box is usually in an almost inaccessible 
position and its dimensions make the 
use of a wrench extremely difficult. 
Result is that pliers are frequently re- 
sorted to, damaging the brass studs. 
Ollen W. Newsom, of Corpus Christi 
Air Station, designed and built a 
simple extractor (Fig. 4) which does 
the job without damage to either the 
studs or the machinist’s hands. The 








Fig 5. With this tool, AN fittings can now be separated from tubing “frozen” into them. 
Stepped punch drives out end of tube but does not affect fitting, which can be salvaged and 
re-used. Inset shows jointed clamp plate and stepped punch. 
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Fig. 4. Simple two-part stud extractor enables work fo be done 
on terminal strips without removing them from position on plane. 


































tool consists of a “T’’, threaded to fit 
the stud. Into the upper end is screwed 
a T-lock screw, which is tightened 
down after the tool has been screwed 
onto the stud. This jams the stud and 
allows it to be turned in or out, or 
holds it stationary while a lock nut is 
tightened round it. The Navy reports 
that damage to studs, formerly fre- 
quent, has now been completely elimi- 
nated. 


VERY time tubing and tube fit- 
tings are disconnected, a large 


serie 
percentage of the brass or alloy fittings  discy 
have to be discarded because of dam- & read; 
age caused when removing them from & tions 
the tubing. This is particularly fre- 9 prod 
quent with fittings which have been & ¢ruc 
tightened sufficiently to hold fuel with- J gene 
out leakage. oper 

George T. Hubbard, also of Corpus TI 
Christi Naval Air Station, thought out turn 
a jig (Fig. 5) which saves three out 9% whic 
of four fittings formerly scrapped and && his p 
which also enables the mechanic to befor 
do the work in half the time. ing, 

The device consists of a set of flat- Le 
plate jaws with a tapering hole be 9 and { 
tween them, into which the fitting is J trout 
placed, with the shoulder against the —the 
plate. A stepped tool, somewhat like Mi 
a broach, is inserted into the tube until 9 dow, 
the proper diameter prevents further comp 
movement. the ; 

A sharp blow with a hand hammer is J The 
sufficient to drive out the tubing with- rd 
out damage to the fittings, which 1s and 1 
used again. speci 

Anyone who has seen the large piles To 
of damaged brass fittings, formerly J two 
unavoidable, will appreciate the ad J the ; 
vantages of this tool. Its continued ust J sorie 
has effected great economies. Secoy 
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E EXAMINED some of the 
\ \ trouble shooter’s sources of 

information in Part II of this 
series (Mar. AviaTIon), specifically 
discussing pilot’s reports, instrument 
readings, and the mechanic’s observa- 
tions. And an analysis of the power 
producing processes enabled us to con- 
struct a diagram of relationships— 
general vs. local, and structural vs. 
operational troubles. 
These categories broke down, in 
turn, into specific trouble sources, 
which the mechanic can range to plan 
his most effective method of approach 
before he so much as removes a cowl- 
ing. 
Let us now leave the analytical field 
and turn to one of the most prevalent 
trouble shooting systems in use today 
—the elimination process. 
Military engine maintenance, broken 
down into four echelons, or degrees of 
complication, seldom extends beyond 
the 2nd echelon at operating bases. 
The tools and equipment required for 
id and 4th echelon work—overhaul 
and major repair—are concentrated at 
Specific depots. 
To the trouble shooter all this means 
wo things: First, he does not pry into 
the inner parts of engines or acces- 
Sories for trouble diagnosis or repair. 
ond, his trouble shooting methods 
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PART Ill OF A SERIES 


By E. F. LINDSLEY 


"THE ELIMINATION WAY" 





Careful and systematic check of propeller blades is factor in prevention of rough engine. (CAL photo) 


The mechanic who depends on incidental external checkups invites 
accidental internal failures. Emphasizing that good “shooting” 
requires excellent judgment, Author Lindsley illustrates the deduc- 
tion method by detailing proper diagnosis and treatment following 


a "rough engine squawk." 





boil down to a simple process of elimi- 
nation in accordance with the bywords 
“Remove and replace” of Ist. and 2nd 
echelon maintenance. Excellent judg- 
ment is necessary if the mechanic is 
going to remove and replace only the 
faulty part without wasting time dis- 
turbing others that operate properly. 
For illustration, let us _ follow 
through a trouble shooting job on 
rough operation, a common engine 
difficulty. Roughness may require re- 
moval and replacement of the entire 
engine assembly, a _ propeller, or, 
merely a few sparkplugs. The me- 
chanic should know better than to 
send entire engines to overhaul be- 
cause of mere accessory or propeller 
malfunctions. On the other hand, he 
must not allow an engine to fail in 
the air by incorrectly diagnosing bent 
connecting rods as fouled plugs. 
Engine roughness is usually noted 
by the pilot or pre-flight’ mechanic. 











As the term implies, a roughness or 
vibration is evidenced by the engine 
shaking in its mounts; close observa- 
tion of the cowling and propeller dome 
reveals an unusual amount of engine 
movement, and sometimes, dependent 
upon the degree of roughness or the 
vibration period of the airplane, the 
entire ship will tremble or flutter. This 
last phenomenon is frequently noted by 
a drumming, rumble-like sound, quite 
unlike the normal engine hum, 
throughout the airplane structure. 

It would be well at this point to 
segregate engine roughness from sim- 
ilar but less common manifestations, 
such as surging, non-synchronization 
of propellers, aerodynamic buffeting, 
iced-up propellers, turbo oscillation, 
and engine mount failures. Basically, 
most of these other troubles are of an 
operational nature, subject to pilot cor- 
rection; or, they involve installation 
features outside the engine itself. 
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Surging, while definitely an engine 
problem, may be distinguished from 
common roughness by the period of 
vibration. Surging might be compared 
to the long, smooth, swells of the 
ocean, whereas roughness more nearly 
resembles the quick, choppy ripples of 
a fast running stream. 

Roughness usually stems from one 
of three basic sources: First, we may 
have uneveness in one of the primary 
power producing functions, for in- 
stance, ignition, carburetion, or com- 
pression; second, a malfunction of the 
power transmitting mechanism, such 
as a bent connecting rod or a propeller 
shaft rear bearing failure, may eause 
uneven transmission of the power to 
the propeller; finally, the production 
and transmission of power may be 
quite smooth but the absorption of that 
power by the propeller may be uneven. 

The mechanic should eliminate the 
possibility of propeller or transmit- 
ting mechanism roughness _ before 
analyzing the power producing pro- 
cesses. Nothing can be more time 
consuming than changing plugs, mag- 
netos, and carburetor, only to find that 
a loose propeller blade brought on the 
entire difficulty. 

Scientific checks of propeller track, 
blade settings, and balance call for a 
propeller specialist provided with ade- 
quate equipment. Line checks for blade 
looseness need consist of no more than 
a few well judged tugs and twists on 
each blade. In case a propeller blade 
is loose in its hub (sometimes due to 
the failure of the thin Micarta shims), 
the simple process of grasping the 
blade near the tip and tugging outward 
will usually reveal this looseness. But 
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a moderately strong man may bend a 
blade out of track if he overdoes this 
sort of thing. 

Radial looseness that permits the 
blade to twist in the hub, or vary pitch 
angle during operation, may expose 
itself when the mechanic crooks his 
arm around the blade and twists his 
body as if trying to twist a fence post 
out of the ground. Either of the loose- 
ness conditions just mentioned will 
cause engine roughness. 

Occasionally a propeller blade is 
loose enough to work around while 
the engine is operating, yet is too tight 
for simple manual checks to show it 
up. If this is suspected, try running the 
engine at the speed of greatest rough- 
ness—less than full power in any case. 
Then mentally note the exact amount 
of roughness, and operate the pitch 
control through its full range. 


Results of Changing Pitch 


As the propeller changes pitch, ob- 
serve carefully any variations in 
roughness. It frequently happens that 
the forces necessary to change blade 
angle will hold the blade butt solidly 
against the gear teeth of the pitch 
changing mechanism and temporarily 
eliminate the blade looseness that gave 
rise to roughness. If an engine 
smooths out during a pitch change, 
don’t overlook the propeller as a 
probable source of trouble. 

Blade unbalance, a fairly rare occur- 
rence when the propeller has a history 
of satisfactory operation, is usually 
eliminated by substituting a propeller 
known to be in good condition. This, 
of course, is always the best plan if the 
propeller and time are available. Blade 

































































unbalance may sometimes be locat 
by operating the engine after wrappin 
a quantity of masking tape around th 
outer portion of one blade at a tim 
Run up the engine each tim 
The unbalanced blade, when ta 
will reveal itself either by smoothin 
out, or increasing, the roughness, 

Admittedly, these checks will no 





always show up the prop trouble Be 
which have other, more complicated = ™ 
origins. od 
Malfunctioning of internal parts tha sigh 
transmit power to the propeller mag™ ™! 
usually be detected by easy checks most 
hence it is seldom that complete dis tind 
assembly of the engine is necessary whet 
Under the limitations of Ist and 2n This 
echelon maintenance, any faults re sepa 
quiring major disassembly for verigm P°* 
fication, call for engine removal the | 
Thrust bearing failures, and failure 
or excessive tolerance at the crank - 
shaft-propshaft bearings, may be de we 
tected while checking the propelle 0 
blades for looseness. Action that shows™ “© 
a loose blade will cause a loose pro- wou 
peller shaft to chuck in its bearings 
and careful observation of the shait srol 
movement relative to the engine nosey P°P 
section will expose loose shafts. of te 
Comparison of the amount of move- oi 
ment in many engines will give the = 
trouble-shooter the judgment and ex Ws 
perience necessary to decide whether a 
the movement is excessive or merely roug 
the normal tolerance found in all bear- T 
ings. att 
A fairly effective method of deter- dion 
mining the condition of propeller re ji, 
duction gearing harks back to the goin 
practice of the automobile mechanic 1.44 
who placed the tip of a screwdriver at cher 
tran 
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yarious points on the engine and list- 
eed to the engine’s working parts 
with his ear against the screwdriver 
handle. Metal propellers transmit 
gund very well and, by placing one 
ear to the blade and racking the pro- 
peller through various arcs one can 
hear reduction gears that are in bad 
condition. 

Bent connecting rods usually result 
in immediate engine failure, although, 
on occasion, the bend may be so 
jight as to permit operation with no 
gmptoms other than roughness. In 
most cases misalignment shows as a 
binding or sticky spot easily noted 
when rotating the engine by hand. 
This binding gives the impression of 
one cylinder with extremely high com- 
pression, but it may be distinguished by 
the lack of resiliency common to com- 
pression and by a binding at the same 
spot during each crankshaft revolu- 
tion. 

Obviously, this would not be the 
case with cylinder compression, which 
would require two revolutions of the 
crankshaft for each compression 
stroke. The ratio of crankshaft to 
propeller shaft revolutions—the means 
of turning the engine—also enters into 
the problem. Possibly the simplest and 
most effective method is to remove a 
sparkplug from each cylinder to relieve 
compression. Sparkplugs can always 
stand inspection when trouble-shooting 
roughness. 

This field system of inspection is 
not intended to supplant an accurate 
disassembly inspection made with pre- 
cision equipment. In short, the fore- 
going comments are offered only as a 
ready means for quick flight-line 
checking of the propeller and power 
transmitting mechanism. 

By and large, engine roughness may 
usually be traced to the power produc- 
ing processes, and no one of the five— 
compression, ignition, carburetion, 
cooling, or lubrication—can stand 
blameless at all times. Probably igni- 
tion is the worst offender, but com- 
Pression runs a close second. In de- 
fense of modern ignition, it may be 
submitted that many sparkplugs and 
Magnetos are often accused, when, in 
the final analysis, faulty lubrication is 
often the true culprit. 

Ignition, judged while operating 
momentarily on either front or rear 
plugs, right or left magneto, is the 
first item to test. This test, like the 
simple carburetor check made by 
Roting variations in roughness ob- 
fined by manual movement of the 
mixture control, can be carried out 
during the initial run-up to analyze 

propeller. Neither the magneto 
Mor the carburetor check can be con- 
tidered final. 

Excessive rpm. drop-off on either 
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magneto may merely indicate fouled 
sparkplugs or it may point to a more 
deeply seated problem—for instance 
leaking impeller oil seals that allow oil 
to enter the intake: pipes and foul the 
plugs, which condition would indicate 
a complete engine change and over- 
haul. This trouble is usually asso- 
ciated with visible oil in the intake 
pipes, a dirty oily discharge from the 
supercharger drain-overboard line, 
excessive oil consumption, a slightly 
blue exlffust smoke, dirty exhaust 
stacks, and rapid fouling. 


Carburetors May Be Faulty 


If all checks indicate that magnetos, 
sparkplugs, and ignition harness (with 
terminal connections) are in satisfac- 
tory condition, then the search must 
extend to the carburetor. One very 
definite fact pertains to modern dia- 
phragm type carburetors. That is, 
they are not adaptable to screwdriver 
and plier repairs. They may be in- 
spected for security of mounting, full 
operation of controls, and proper idling 
adjustment; but beyound that—‘Re- 
move and replace.” Here, laboratory 
type equipment is required. 

Throughout the foregoing checks 
we have applied the process of elimina- 
tion. We eliminated a suspected part 
by replacing it with a new one; or we 
satisfied ourselves, within the limits 
available, that certain possible trouble 
sources could be disregarded until 











such time as we solved our problem or 
encountered a blind wall and were 
forced to retrace our steps more thor- 
oughly. 

Under circumstances such as those 
encountered at a fully equipped airline 
shop, a slightly different process might 
be used, with the carburetor given a 
flow bench test, magnetos subjected to 
a number of checks on complicated 
equipment, or, if conditions demanded, 
with major disassembly of certain en- 
gine sections made. Full utilization 
of such a system requires well trained 
men. 

It always increases the knowledge 
and skill of maintenance personnel, for 
each time a mechanic disassembles and 
inspects an accessory he gains a deeper 
insight into its functionings and he 
learns the symphoms arising from each 
new type of failure. This comes under 
the heading of valuable experience. 

Simple removal and_ replacement 
does not enlighten the mechanic in 
this way, for he seldom sees the inside 
of a failed unit, but the advantages of 
this simplified plan, for a large organ- 
ization with partly trained personnel, 
are manifold. “Remove and replace” 
eliminates unskilled tinkering, prevents 
replacement of unreliable “doctored- 
up” parts, simplifies supply, concen- 
trates expensive equipment, and re- 
moves the necessity for having com- 
plete (and often idle) overhaul facili- 
ties at every field. 
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NEW MOBILE DEVICES 
SPEED PROP REPAIRS 










Method of correcting 


Suspensior “nk > 
error of balance 





inadcator plate 







locking unit 





Adjustment for 


locating sensitivity ajustable core 











details separated balancer, with single tool required for installe 
tion and adjustment. Simplicity of installation is an advantage ond 
there is no need for screening from drafts which might disturb balance. 


Propeller balancer and mobile workshop. Aft left is section of 
balancer with hub. Upper right shows trailer with complete equip- 
ment for servicing and balancing propellers in field. Lower right 


field repair work, this device- 

packed workshop-trailer has many 
advantages over the high-bodied type. 
Being fitted with 34-in. tires on wheels 
sufficiently widespread to permit the 
body to be slung between them, the level 
of the bench and working surfaces is 
the correct height for use by personnel 
standing on the ground. 

In addition to the usual small tools 
for propeller repair and servicing, this 
vehicle is equipped with universal blade 
angle protractor, work bench with fly- 
press and vise, storage battery and 
lighting equipment, universal mandrel 
bracket (by left front fender), blade 
gaging table, pressure equipment for 
hub testing, and clamps for holding 
blades while assembling and servicing. 

The trailer is also fitted with an in- 
genious crane attachment (not shown) 
with 1,600-lb. capacity and 23-ft. lift. 

Balancing attachment shown in use 


Pisa’ OF LONG EXPERIENCE in 
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on trailer deserves close study, since its 
use permits propeller units to be as- 
sembled and balanced in the field, 
whereas it was formerly necessary to 





As propeller hangs by 


Balancer in use. 
link in center, any eccentricity of center 
plate is shown by circles on scale plate 
surrounding it. 


haul completed and balanced props 
from the base, where standard balanc- 
ing equipment was available. Section 
and photographs indicate simplicity. of 
this device, which basically consists of 
a central shaft with coned ends. This 
shaft is centered in hub of the propeller 
which is to be balanced while hanging 
by the vertical suspension link which 
terminates in a steel ball at its lowe 
end. 

Any variation from the vertical wil 
result in a sidewise movement of the 
center indicator plate with regard to the 
scale plate beneath it. Since the scale 
plate is marked with concentric circles, 
correction of balance may easily be 
checked visually. Addition of sem 
circular shims on the light side of the 
hub provides a simple method of bal- 
ance correction. : 

Both the trailer and balancer aft 
made by Rotol, Ltd., Cheltenham, Eng- 
land, 


AVIATION, April, 194 





Fiek 
from 
ing | 
(AT 


AV] 












_|mnws MAINTENANCE NOTESOOR 











sc. =< - « 





. 





© © 


A idndit & shite ar ee a etar & ae ee 


0 SS 









































Floor Space and Time Saved by New Cowl Stand 


© Capable of being locked in any position, this double cowl 
stand enables UAL mechanics*to turn and hold heavy work 
with minimum effort and with great saving of time. 
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These Special Fixtures 
Expedite Valve Replacement 


e Two improvements in standard type equipment—one a foot-operated valye 
spring compressor, the other a revolving cylinder table with quick-acting clamp 
—have reduced elapsed time for valve operations at C & S Memphis shops. 
Valve spring compressor—top left—has wood block which holds cylinder securely 
without bolts or other fastenings, while at same time it prevents valves from being 
pushed into cylinder when spring is compressed to remove retainer from valve 
stem—lower left.—Foot operation leaves both hands free to handle valve spring 
and retainer, eliminating one man. Revolving table has quick-action clamp—top 
right—which fits over cylinder flange, saving time formerly lost in bolting and 
releasing cylinders. Tank on floor provides fluid and compressed air for clean. 
ing cylinders,—lower right. 
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Enclosing of Sander 
Controls Dust 


¢ Use of a box around sparkplug sand- 
blaster enables UAL’s Cheyenne base 
to prevent fine dust from spreading in 
shop. Hole in side is closed by oper- 
ator’s arm when cleaning plugs. Work 
is lighted by two lamps in back of 
cover, which is provided with glass 
window. Pad at bottom of hole is arm 
rst. Air pressure is controlled by 
valve at left side. 



























* Requiring only a secondhand jack and materials cost- 
ing but $2.00, this tire remover is used by Hawthorne 
School of Aeronautics to break loose casings in fewer 
seconds than number of minutes formerly required by 
hand method. Hangar Chief Bill Holecek is shown oper- 
ating jack, while other photo indicates simple construc- 
tion of device. 








Scrap-Made Tire Remover 
Eases Servicing Job 
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Dry icebox Tests Altimeters 












® Using a jacket filled with dry ice around leit 
hand section to provide any desired degree of cold, 
PAA’s Miami base tests altimeter temperature 
compensation by immersing instruments in com- 
pass fluid in small center box. Right hand section 
is for heat testing in tank filled with compass fluid, 
heating being by means of two independent electric 
light bulbs, switches for which are shown on front 
of aluminum-lined wood case. By suspending 
altimeter from racks in compass fluid, an even 
temperature is obtained through entire instrument. 
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@ To eliminate time lost in removing propeller when timing engines, T/Set. 
L. H. Bickner, of West Coast TC, Santa Ana, Calif., invented this separable disk, 
with pointer to attach to engine stud. Procedure is as follows: Install pointer on 
top stud of thrust bearing plate; install timing disk loosely on shaft; find top 


Army Man Invents dead center with top center gage; without moving propeller, set disk with pointer 
New Timing Disk on zero; then time as usual. 
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WIRAN SPORT 


















HEN A PLANE flies from Flor- 
W ida to Kansas via Memphis, in 

fog all the way, and comes 
down right over the airport, without 
radio, radar, or celestial sights, the 
performance may be considered note- 
worthy, unless the ship is supplied with 
instrumentation of such accuracy that 
the trip becomes routine. 
Latest aid in position location is 
Eclipse-Pioneer Air Position Indica- 
tor (API), which gives “no wind” 
wen fe readings of latitude, longitude, and air 
miles continuously throughout the 
fight. Requiring a minimum of atten- 


New Air Position Indicator 
Checks Course Constantly 


By EDWARD E. THORP, Assistant Editor, “Aviation” 


Independent of radio, radar, or celestial sights, pilots can now 
make “dog leg" flights through clouds and fog, confident that they 
will arrive on time and on course 





tion from the pilot, this instrument is tion of flight. Upper “VAR” knob is 
now used by carrier-based fighters as used to make compass variation ad- 
well as by larger planes. justments. The “latitude” (upper) 

Referring to Fig. 1, the API dial is. and “longitude” (lower) readings give 
equipped with compass readings round the exact air position of the ship at 
the outer edge, for giving the air direc- all times. 
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Fig. 1, Eclipse-Pioneer Air Position Indicator—about size of quart £ or W longitude and N or S latitude designations are set by two 
‘ontainer—shows compass headings on outside ring of figures, with short levers at bottom of case. Before commencing flight, position 
‘orrection made by "VAR" button at top. Latitude readings N or S of starting point is set by using “LAT” and “)" knobs, after which 
we shown near top, and longitude E or W near bottom of dial. instrument takes over. Air mileage is shown just below center. 
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Fig. 2. Map of flight giving “LAT” and "X" settings for E and W longitude 
_and N and S latitude og flight from San Francisco to Shanghai via points shown. 


At the bottom of the dial are two 
short levers, the right hand one being 
used for N (down) or S (up) lati- 
tudes while the left hand lever sets the 
instrument for W (down) or E (up) 
longitudes. Air mileage is shown by 
the row of figures directly below the 
center of the dial. 

When commencing a flight the cor- 
rect latitude of the point of takeoff is 
set by knob “LAT” and longitude by 
knob marked 4. After this has been 
attended to the instrument is “on its 
own”, unless the line of flight changes 
from E to W longitudes, from N to S 
latitudes, or the reverse, at which time 
the pilot merely presses the requisite 
lever up or down to give the changed 
reading. Obviously, when air mile- 
age, and air position are known, there 
is little likelihood of the plane being 
lost for lack of information as to its 
whereabouts. 

Though details of the mechanism are 
a strictly guarded secret, it is still 
possible to give a general idea of how 
it works: 

Let us suppose, for instance, that the 
plane is to 4Iy a somewhat ziz-zag 
course (as shown in Fig. 2) from San 
Francisco through Hawaii, Samoa, 
Wake, and Guam to Shanghai. At 
the start, the instrument is set to 
latitude and longitude of San Fran- 
cisco. Latitude would be N and longi- 
tude W. 

Compass connection to API gives 
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the true heading with correction made 
for variation by knob “VAR”. Air 
mileage is derived from a measurement 
of true airspeed. 

As the true airspeed, distance, and 
direction are known—or rather, be- 
cause the mechanism is controlled by 
these factors—the position N (lati- 
tude) and W (longitude) are com- 
puted by the machine, the heading and 
the distance traveled being automatic- 
ally converted into these two readings. 

After leaving Hawaii, the plane 
crosses the Equator, at which time the 
latitude lever below the dial is moved 
upwards and the “N” on the dial be- 
comes “S”. As the flight is still in W 
longitude this setting is not altered. 

Between Samoa and Wake, the pilot 
watches the latitude and longitude 
readings. When the plane crosses the 
Equator he changes the reading to 
“N” on the dial; and after the plane 
crosses the 180-deg. line into “E” longi- 
tude, the lever is reset to give the “E” 
reading for longitude. As the re- 
mainder of the flight will lie in the 
same area, no further change in setting 
is required. Elaborate calculation is 
not called for; all that is necessary is 
to reset the compass variation period- 
ically and to watch the latitude and 
longitude readings when they are ap- 
proaching the Equator (OO latitude) 
or 180 deg. longitude indicating that 
the plane will be traveling from N to 
S latitude, or from E to W longitude, 


or the reverse at time of crossing. 

Though this instrument does not in 
any way remove the need for knowl- 
edge on the part of the pilot, it relieves 
him of many distractions at times when 
he may have his hands and mind fully 
occupied with fighting in order that 
he may still have a plane to bring back. 

Assume that a fighter pilot takes off 
from a carrier on a mission which will 
take him over the horizon. Also as- 
sume that the carrier cannot break 
radio silence, because a large force of 
enemy planes is known to be within 
striking distance, and that for the same 
reason the ship must keep moving 
after its planes have taken off. Before 
leaving, the pilot learns the course to 
be taken by the carrier. Then, after 
an unrecorded series of turns, loops, 
and other dog-fight aerobatics, he 
decides that he has just fuel enough 
to take him back. He cannot spend 
time scouting around for the carrier 
or he will land in the ocean with empty 
tanks. Using the API, he determines 
just where he is. Then he flies d- 
rectly for the pre-determined ret 
dezvous with the carrier. 

For high altitude travel, where 
temperature and pressure vary consid- 
erably, the mechanism automatically 
compensates for the changes as they 
occur, thereby preventing a gradu 
accumulation of small errors which, 1 
the course of a long flight, might com 
bine to cause disaster. 
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HERE ARE THREE fundamental 
[exsse control techniques which 
all military and commercial pi- 
lots should understand and be pre- 
pared to use, especially if they intend 
to operate after the war in long-range 
commercial competition. They are: 
1, A cruise control technique which 
will afford the highest investment rate 
of return to the airline. 
2. A cruise control technique for 
maximum range. 
3. A cruise control technique for 
maximum endurance. 
Other fundamental operating prob- 
lems are of military rather than com- 
mercial interest. For example, there 
is the problem of flying a given dis- 


HOW ENGINEERING 
CAN SIMPLIFY CRUISE CONTROL 


By JAMES B. REA, Engineering Test Pilot and Design Specialist, 
Consolidated Vultee Aircraft Corp. 


Before a transocean pilot can obtain maximum operating economy 


he must base his cruise control technique upon accurate flight test © 
Here is a recommended procedure for determining 


information. 


the needed engineering data, as well as a short discussion of tech- 
niques and steps required to construct cruise control charts. 





tance on a given amount of fuel in the 
shortest time. 

Many military tactical problems in- 
clude combinations of cruise control 
methods, but not having direct com- 


mercial application, they will not be 
discussed in detail. 

The technique which will afford the 
highest investment return to the air- 
line has naturally been of commercial 


Fig. 1. Typical plotting sheet used, during flight, to determine maximum range. 



































ww 
ne 
o 






































no 
> 
Oo 











Fuel Consumption-lb/hr /Engine 








200 


























180 






































100 









oll 


mi /Ib ri yy max: iy is 3 kg I a of baal oz 
L Va ; wi rs ae aA Lo 
"4 ve ee AY 405 By 
0 
a vee Ay AW Le a ee 
2) 
re L pra ed oda ? an 
o2 
x LZ l ae ai ae ae a 
. , 4 
ay EM Sroniteted - et bast i 
we combination for highest | | | 7 | o 
| mi /1b (maximum range) :/Ib 
7 re ae ay 1 ag ng os BP T 
ey: oe a et ed rs Constants: 
1- Mixt tti 
' Wg Oy 2A oe oe Blower tatie 
2201-7 i WP i z Density altitude 
-Gross weight 
Loe aati’ Lines of constant rpm. | 
"1 oe ar 3 variable manifold- pressure | | 
Pai A ae Mdhiah Valea) tes keane. “kk! aaah tg 
a | 
No -120—« 130 40150160 170s «180190 200 210 220 230 240 250 260 270 
Indicated Airspeed , mi/hr 








AVIATION, April, 1945 





161 











2 elias 





























400 






WN 
ao 
Oo 


WN 
dD 
o 





x7. b5mep: 
Moximum rpm. 


ww 
rs 
° 











ine of constant me 
variable r p m. 


_| Full thrott 
Moximum bme 





320 











300 
















“ — Lirie of full th 
Varia rpm. 


280 tt 





no 
a 
o 










Maximum Pol, 


Full throt# 














Fuel Consumption- 1b /hr /Engine 











240 Constants: But 
ae : rottle {- Mixture setting tial 
owesf rp 2- Density altitude cred 






3- Gross weight 
4 Blower ratio 






200 


180 
100 160 








240 250 260 270 280 





170 180 190 200 210 220 230 





Indicated Airspeed, mi/hr 





Fig. 2. Chart showing 


rather than military concern. Just as 
present-day military operations are 
based primarily on maximum per- 
formance, so postwar commercial op- 
erations will emphasize maximum rate 
of investment return. 

Let us understand what is meant by 
rate of investment return: When 
monthly direct flying costs and fixed 
charges are deducted from direct fly- 
ing revenue, the remainder represents 
investment return; when the return is 
divided by the total airline capital, the 
dividend represents investment rate of 
return. This may best be expressed in 
equation form, as follows: 





_ NY - X) VaLU-F | 


I 

Investment rate of return, per 
month 
where 

N = Number of airplanes operated by 
Y= ten charge th bli 
venue to e public, 

dollars/ton-mile 


*X =Total direct fiying Ycosts, dol- 
lars/ton-mile, as obtained from an 
ATA cost analysis 
* Note that total direct flying costs, X, as com 
puted by the standard ATA cooled. | Siete fight- 


crew pay and expense, fuel and. oil, airframe 
er yen yp engine depreciation, engine over- 


airframe overhaul and repair, 
airframe onl engine ground service, and airplane 





-.- insurance. 
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| D 
Vv, = DiD.= Block speed, 


r+he+ 
° 
mi./hbr. 
L = Payload, tons 
U = Utilization per airplane per andith, 
hr./airplane/month 
F = Fixed charge, dollars/month 
I = Total airline capital investment, 
dollars 
D = Trip length, mi. 
T. = Time to climb, hr. 
- = Time to maneuver, hr. 
= Distance traveled in climb, mi. 
= Cruising ground speed, mi./hr. 





Factor Y represents revenue rate 
charged the public, in dollars ton-mile, 
and fixed charge F includes hangar 
rent, advertising costs, fixed salaries, 
etc. 

Although fixed charge is not en- 
tirely independent of operating tech- 
nique, any dependence is of second- 
ary importance. 

An operational analysis based upon 
the formula for investment rate of re- 
turn will determine the most econom- 
ical cruise control technique for any 
particular set of flight conditions. 

For example, assume that a given 
number of airplanes are to be used to 
carry cargo between San Francisco 
and Honolulu, and that an operational 


curves plotted under conditions of maximum. auto-lean power. 


‘test data. 

























analysis is required to determine the 
most economical power schedule for 
use by the pilot. Assumie also that the 
revenue charge has been established 
and approved by the CAB, and that 
the monthly fixed charge, the total air- 
line capital investment, and the ex- 
pected monthly utilization have been 
closely estimated; further, that a 
standard ATA cost analysis based 
upon the proper engineering flight test 
information has been completed for 
this route, thus revealing the related 
values of total direct flying cost, block 
speed, and payload for the operating 
power schedules to be investigated. 

Now, using the formula for j, it 
vestment rates of return may be com 
puted and compared for various opet- 
ating power schedules; hence the most 
economical cruise control techniqit 
may easily be determined. 

It should be pointed out that an ac: 
curate ATA cost analysis can only be 
made if the proper engineering flight 
test information is available for th 
particular type of airplane to be op 
erated. Thus, the entire operatiol 
analysis and the final choice of mo 
economical cruise control techni 
depends upon the accuracy of the flight 
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Note that the most economical tech- 
sigue will not necessarily be realized 
when the total direct flying cost is a 
minimum, nor when cruising at maxi- 
mum-range speeds; it is determined 
by operating in accordance with that 
power schedule which will afford a 
maximum investment rate of return 
to the airline. 

Once the most economical power 
shedule has been determined, a sim- 
sified set of cruise control charts may 
be constructed for use by the pilot in 
flight. 

The cruise control technique which 
will give maximum range is becoming 
must less important in commercial 
long-range flying as the potential 
ranges of new airplanes increase. A 
few years ago long-range airplanes 
could carry little or no payload unless 
they flew at maximum-range speeds. 
But today, because the ratio of poten- 
tial range to required range has in- 
creased, new airplanes can fly at cruis- 
ing speeds higher than those for maxi- 
mum range in order to increase the 
investment rate of return. 

Maximum range for a given amount 
of fuel is obtained when a cruise con- 
trol technique is used which will allow 








the greatest number of ground-miles 
covered per pound of fuel consumed. 
This means that the range will be a 
maximum when the ratio of ground 
speed to rate of fuel consumption is a 
maximum. The actual flight test pro- 
cedure for determining just which 
power schedule will allow maximum 
range will be explained later. 


Maximum Endurance 


The problem of operating an air- 
plane by a method which will allow 
maximum endurance often confronts a 
pilot when he is required to “hold” 
over a range station while waiting his 
turn for a final approach clearance 
from the control tower. In this case 
he is not interested in range or econ- 
omy; he is only interested in maxi- 
mum endurance. This may be ob- 
tained by cruising ‘under conditions 
which allow a minimum rate of fuel 
consumption. A flight test procedure 
for determining the information re- 
quired for this operation will also be 
explained later. 

Brief flight test procedure recom- 
mended here is one which will readily 
give the required engineering infor- 
mation for a complete ATA cost analy- 


sis, one which will permit accurate 
determination of the cruise control 
techniques for maximum range and 
maximum endurance, and which will 
allow the subsequent construction of 
simplified cruise control charts for 
use by the pilot when operating at 
maximum economy, maximum range, 
or maximum endurance. 

In any cruise control operation the 
two variables of most importance are 
speed and rate of fuel consumption. 
For this reason it is recommended that 
they be used as linear coordinates 
when plotting observed flight test in- 
formation. 

Fig. 1 shows a typical plotting sheet 
used in flight, with miles/pound grid- 
lines included as reference for maxi- 
mum range. 

Given airspeed may be obtained 
with many combinations of engine 
rpm, and manifold pressure. But the 
combination which results in the low- 
est rate of fuel consumption for that 
airspeed is obviously the one most de- 
sirable for a given gross weight and 
censity altitude, provided engine and 
propeller limitations have not been ex- 
ceeded. 

It would seem advisable to fly at 


Fig. 3. Method of deriving maximum range and maximum endurance when constant bhp. and constant speed are known. 








































































































































































































ee 


vee es 
= T T i] Ty q 
6 E rT . | | | | | |Moximum cruising bhp. for auto lean, 
nary: M15 TE 1 be200 3501400 oe T 
ity T00 HE a ss0t1320 -. OPERATIONS CHART | 
ORs Fe AUTO LEAN | High gross-wé| J |} II 
4804 4£ "1 o99 %0f1240-(for Use by Operations = ene! . i 
\! m a. i 
" si = E 2050 290 1160 J Hocus of C,=0.9 ] V i] “ 
0430 4 6504 4 +2000 =~ ( maximum recommended crursing(, 04, Yi 
ZI = 270F1080—4 eg aoe 
— ¢€ v for use with automatic pilot )-~~ / r 
0420 + 4+ 51900 e ‘ar Nj 
600545 BE 250]H000-"@ 1 
0415 4 qa § Fie o | p74 $3 YW, | 
A 5504 5 QEIT00 2307-920— | rr 7 Wi 
0415 : 500-4 y [1600 210 840-0 5,000 ft Density Altitude 65,000 Ib. >| — / aes ey 
: + 401500 “PS Low Blower Said y, 
E A 60,000/b|, +7 ieYpy, 
sae a Ea i204 fin < 55,000Ib rae 07 A # 
4 40042 4 8 , : TY LY 47 ow gross-wt. 
0450-4 q , 07 4 170 680—s 50,000 1b. of 7 ‘song 
0.470 4 i, ; y E £ isot-600—3 45,000 /b._ . AA TL oles of sical um_ 
A to if ae O 40,000 /b,} ->5 ae rorge speeds r” | 
1 |i 1] © wirso}-520-i 35,000 lb=—4 (fongen? points trom—| 
| { _ _— Tod) 
, ! : 5 E10 440—5— Locus of stalling speeds - - - de tine rs [L/o + a/c) max 
' ice “> t (power off-0°wing flap) Locus of C,=40 | | | 
. | © 3 t. WO 360-50 —;-— tC max 139) oe (maximum recommended C, for 
ae ' er re ° | endurance, manual contro!) 
F eave dee Se ee Nowstt | | | ge Nail Bes RL 
ye e v< ' & sot200 !-/f specified power settings result in speeds different 
c= v aie 1 o from charted values, adjust manifold pressure until 
Cs a. 5 " : 
Sa 3 » £ | i 30F-120 charted speeds are obtained. Do not increase manifold 
att a vow : pressure more than one inch Hq without increasing rpm. 
a Cie en ee lo. a ee Le ee ee ee 
iy Bi 2 hb 7 0 W 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 
ra % bs True Airspeed — Vy~- Statute mi./hr 
a Q v c T 
9% o & . a | qt if T | T i T | T T i] T | i T ST T 1 2 tT | Late Bo, i T se | T | T rie ij T | 
o > ao w O 10 0 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 
” 
Calibrated Indicated Airspeed -V_- Statute mi/hr 








163 
































se aaa 


st i lain ea it Sth 


iE a 





Re 


ee 























various indicated airspeeds, and to 
try combinations of engine rpm. and 
manifold pressure, at each airspeed, 
to find the one which results in the 
lowest rate of fuel consumption. But 
this flight test procedure results in 
many wasted hours because it is a dif- 
ficult and slow process when a pilot 
must maintain a given airspeed while 
power is adjusted in a manner which 
will hold a given density altitude. 
Therefore this procedure is not recom- 
mended. 


Recommended Procedure 


Instead, it is recommended that the 
flight crew set a given engine rpm., 
vary manifold pressure, and plot the 
resulting rate of fuel flow versus air- 
speed as a given density altitude is 
held. This method is much simpler 
because the propeller governor auto- 
matically maintains a constant rpm., 
and the pilot is only required to hold a 
given density altitude after manifold 
pressure is adjusted. Actually, he 
need only hold a given pressure alti- 
tude if the outside air temperature re- 
mains constant at that pressure alti- 
tude. 

If resulting values of indicated air- 
speed and rate of fuel flow are plotted 
in flight on a chart as shown in Fig. 1, 
curves of constant rpm. will result. 
These curves may be established by 
flowmeters, switching to flow tanks 
for reference calibration only when 
points of maximum miles/pound have 
been reached. 

With some engine-propeller com- 
binations, lines of constant rpm. will 
cross each other, as shown in Fig, 1. 
In this case, that combination of rpm. 
and manifold pressure which will show 
maximum range can only be found 
by investigating various rpm. lines. 
But the author’s experience to date 
has indicated that, if the propeller was 
chosen correctly in the original design, 
lines of constant rpm. will very nearly 
parallel each other, as shown in Fig. 2, 
where subscripts 1 to 6 represent in- 
creasing rpm. It should be noticed 
that, even though the lines do not 
cross, there is a line of constant rpm. 
which shows the highest miles/pound 
for a given airspeed; and there is also 


. an optimum airspeed for that gross 


weight and density altitude. 

The fact that the lines of constant 
rpm. do not cross simplifies the proc- 
ess considerably, and the following 
procedure is recommended as one 
which is very short and which has 
proven to be successful: 

Set the highest bmep. and highest 
engine rpm. allowed by the engine 
manufacturer for the auto lean range, 
limited only by engine wear, stress, 
eeeling, or full-throttle limitations. 
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This condition of maximum auto-lean 
power is represented by point A in 
Fig. 2. 

Now record and plot rates of fuel 
flow vs. resulting stabilized indicated 
airspeeds for points along a line A-B, 
for constant bmep., by decreasing rpm. 
until the full-throttle point B is reached 
for that particular altitude. (The sec- 
tion A-B may not be available due to 
full-throttle engine limitations), From 
point B, the rpm. is decreased at full 
throttle until the point of maximum 
mi./Ib, is reached. Here, a fuel-tank 
calibration is made. The rpm. is then 
further reduced until either the point 
of minimum fuel-consumption or that 
of minimum airspeed for proper con- 
trollability has been reached. 

After this process has been carried 
out for at least three gross weights 
and three density’ altitudes, and after 
subsequent minor changes have been 
made for slight changes in gross 
weight which occur during the actual 
test, final curves may be plotted. Fig. 
3 shows typical curves for one density 
altitude. In this type of chart, true 
rather than indicated airspeeds are 
used as the linear abscissae, in order 
that points of maximum ground-miles 
per pound may be easily located, espe- 
cially when headwinds are to be en- 
countered. 


For Maximum Range 


In Fig. 3, lines of constant bhp, are 
horizontal, and lines of constant speed 
are vertical. A minimum point on any 
gross-weight curve theoretically de- 
termines the conditions for maximum 
endurance, and a tangent point, lo- 
cated by drawing a line through the 
origin O determines the conditions for 
maximum range with no wind. But 
sometimes these points occur at lift 
coefficients too great for proper con- 
trollability or proper automatic-pilot 


operation, or at lift coefficients too — 


near the maximum, from the gust-stall 
point of view. Thus, a locus line of 
minimum speeds allowed for good con- 
trollability and safe operation on auto- 
matic pilot is included (see Fig. 3), 
as well as a locus line of stalling speeds 
for the cruising configuration. 

A locus line for endurance speeds 
without automatic pilot is included, 
and also a locus line of maximum- 
range speeds for no wind. These lines 
cover all operational gross weights. 

For any combination of cruise con- 
trol techniques to be investigated, the 
range, fuel consumption, payload, and 
block speeds needed for a cost analysis 
may be determined from the informa- 
tion contained in a set of operating 
charts of this type, each chart repre-- 
senting a different altitude. For exam- 
ple, by plotting mi./lb. versus gross 


by the pilot under various operating 































weight and integrating the area unde 
the resulting curve, figures on Tange 
versus fuel consumption are easily de. 
termined and, knowing takeoff gross 
weight, information on allowable pay. 
load versus range may be computed 
Thus, the entire information for ap 
economic analysis, based upon ap 
ATA cost analysis, is available from 
charts of this type, as well as data re. 
quired to determine conditions of max. 
imum range or. maximum endurance. 

This type of chart is not recom. 
mended for use in flight, it is only for 
use by the operations analysis engi- 
neer to construct simplified tabular 
cruise control charts for the use of the 
pilot in flight. 

Construction of these simplified 
cruise control tabular charts to be used 


conditions will now be explained: 

Fig. 4 is a typical example of a 
pilot’s cruise control chart for condi- 
tions of maximum range with a 6 
mph. head wind. These charts are 
easily made from the data contained 
in a complete set of charts of the type 
shown in Fig. 3. 

These tabular charts may also be 
made for conditions of maximum en- 
durance and maximum economy. Op- 
erations charts of the type in Fig. 3 
will give the information required to 
construct charts for maximum endur- 
ance, and they will also furnish data 
for an ATA cost analysis. And, as 
previously pointed out, this cost 
analysis is necessary before an eco- 
nomic analysis, based upon maximum 
investment rate of return to the air- 
line, may be completed. Once the 
economic analysis has been finished, 
similar tabular charts may be made 
for conditions of maximum economy. 


Conclusions 


Before simplified tabular cruise con- 
trol charts can be prepared for a pilot 
by an operations analysis engineer, 
and before the pilot can obtain maxi- 
mum operating economy, maximum 
range, or maximum endurance by 
reference to these charts, it is neces 
sary that they be based upon accurate 
engineering flight test information. 

Thus it is very important that every 
manufacturer of long-range aircrail 
present to his customers the flight test 
data required by the operations analy: 
sis engineer, in order that optimum 
cruise control techniques may be 4 
termined. 

Though a plane may be inherently 
efficient, it is of little value to a com 
mercial company operating long-rangt 
—unless reliable and economical cruist 
control techniques are thoroughly 
derstood by each member of the ope™ 
ating personnel. 
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Fig. 4. Pilot's typical cruise control chart for maximum range with 60 
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Adjust- ADJUSTMENT PERIODS G. W. (1000 Lb.) 
ments 
64-61 | 61-58 |% 58-55 | 55-52 | 52-49 | 49-46 | 46-43 | 43-40 
BHP 620 600 585 580 505 
CAS 151 151 151 151 149 
RPM 1915 1860 | 1 1 1755 
MP 30.5 30.9 | 30.1 | 29.3 | 27.5 
#/HR 260 352 243 234 218 
BHP 610 90 570 540 495 
CAs 151 151 151 151 149 
RPM 1905 1840 | 1810 | 1780 | 1735 
P 30.7 30.4 | 29.8 | 28.9 | 27.4 
4#/HR 258 248 238 228 214 
BHP 605 580 555 525 485 
CAS 151 151 51 151 149 
RPM 1890 1825 | 1795 | 1765 | 1720 
MP 30.8 30.3 | 29.6 | 28.7 | 27.3 
4/HR 254 245 234 224 209 
| ees a 630 600 575 545 515 480 
°° SR eee ee See 152 151 151 151 151 149 
En cedesk et etedet 1970 1870 1810 | 1775 | 1745 | 1700 
| ly Pee are 30.9 30.9 30.3 | 29.5 | 28.5 | 27.3 
(Ll Se eee: 270 252 242 231 221 06 
ee PESO Pe 625 595 570 0 510 475 
“se RF 4 Se She: eee 152 152 152 52 152 150 
RPM oh Oe “ORS 1950 1855 1800 | 1760 | 1725 | 1685 
Be «ee ‘eee 30.9 30.9 30.4 | 29.4 | 28.4 | 27.4 
#/HR . ed a 264 249 238 228 218 2u3 
BHP 05 620 590 565 535 505 475 
CAs 163 158 153 153 153 153 153 150 
RPM 2185 1925 1840 1785 | 1740 | 1710 | 1670 
MP 31 31 31 31 30.4 | 29.5 | 28.5 | 27.5 
4/HR 339 293 246 236 226 216 202 
BHP 695 615 585 560 530 500 475 
CAS 162 157 54 154 154 154 154 151 
RPM 2150 2020 1910 1825 1770 | 1725 | 1690 | 1650 
P 31.1 31.1 1.1 31.1 30.6 | 29.7 | 28.7 | 27.8 
#/HR 284 58 244 235 224 215 202 
BHP 640 610 585 560 530 475 
CAS 61 157 55 155 155 155 155 152 
RPM 2120 1 1895 1805 1755 | 1705 | 1675 | 1635 
P 31.2 31.2 1.2 31.2 30.7 | 30 29 28.1 
#/HR 313 276 56 242 233 223 214 201 
BHP 670 630 605 580 555 525 495 470 
CAS 160 157 157 157 157 157 157 53 
RPM 2080 1950 1 1790 1740 | 1690 | 1655 | 1615 
MP 31.3 31.3 31.3 31.3 30.9 | 30.2 | 29.3 | 28.4 
c/HR 301 269 254 240 232 222 213 200 
BHP 660 620 575 550 525 495 470 
CAS 160 158 158 158 158 158 158 155 
RPM 2050 1925 1865 1775 1725 | 1675 | 1635 | 1 
P 31.4 31. 31.4 31.4 31.0 | 30.5 | 29.7 | 28.8 
#/HR 290 263 52 238, 230 220 212 00 
BHP 650 615 600 575 520 495 470 
CAS 160 160 160 160 160 160 159 157 
RPM 2015 1 1850 1760 1710 | 1665 | 1620 | 1585 
MP 31.5 31.5 31.5 31.5 31.2 | 30.8 3 198.3 
#/HR 2380 258 250 237 229 219 210 199 
BHP 645 610 595 570 545 520 490 470 
CAS 161 161 161 161 161 161 160 159 
RPM 1985 1 1835 1745 1700 | 1635 | 1600 | 1565 
MP 31.7 31.7 31.7 31.7 31.4 | 31.2 | 30.8 | 29.8 
#/HR 272 2 248 236 227 218 209 198 
BHP 635 5 590 565 545 515 490 5 
CAS 161 161 62 162 162 161 161 160 
RPM 1950 1870 1820 1735 1685 | 1620 | 1 1£50 
MP 31.8 31. 1.8 31.8 31.6 | 31.5 | 31.3 2 
#/HR 266 253 246 235 226 216 208 198 
BHP 625 565 540 515 490 465 
CAS 162 164 63 163 162 1€1 161 
RPM 1930 1855 1805 1720 1670 | 1 1565 | 1535 
MP 32 32 2 31.8 | 31.8 | 31.7 | 30.5 
#/HR 261 251 244 234 224 215 207 197 
BHP 620 595 580 560 535 510 485 465 
CAS 162 164 165 164 164 163 162 162 
RPM 1905 1 1790 1705 1655 | 1585 | 1 1515 
MP 32.1 32.1 32.1 32.1 32.0 | 32.0 | 32.0 | 30.8 
#/HR 258 249 242 232 223 214 206 197 
BHP 610 590 580 555 535 510 485 465 
CAS 1 165 66 165 165 164 163 163 
RPM 1885 1825 1775 1695 1645 | 1570 | 1530 | 1 
MP 32.3 32.3 2.3 32.3 32.3 | 32.3 | 32.3 | 31.0 
+/HR 2 246 40 230 221 212 205 96 
BHP 585 575 555 530 505 480 460 
CAS 164 166 166 166 166 166 164 163 
RPM 1870 1810 1755 1680 1630 | 1560 | 1515 | 1500 
MP 32.5 32.5 32.5 32.5 $2.5 | 32.5 | 32.5 | 31.3 
#/HR 253 2 238 229 220 211 204 196 
BHP 595 5 570 550 525 505 480 460 
CAS 165 167 167 167 167 167 165 164 
RPM 1865 1790 1740 1665 1615 | 1555 | 1510 | 1500 
MP 32.7 32.7 32.7 32.7 32.6 | 32.7 | 32.7 | 31.5 
4+/HR 251 242 236 228 218 200 203 | 195 
BHP 575 565 550 525 500 480 460 
CAS 166 167 167 167 167 167 166 =| 166 
RPM 1840 1775 1725 1655 1600 | 1 1500 | 1500 
MP 33 33.0 33.0 33.0 32.7 | 33.0 | 33.0 | 31.7 
#/HR 249 239 234 227 217 198 202 | 194 
—_—__——— | —_-— 
BHP 580 570 545 520 500 475 | 460 
CAS 167 168 168 168 168 168 168 167 
RPM 1825 1760 1710 1645 1585 | 1 1500 | 1500 
MP 33.3 33.3 33.3 33.3 32.8 | 33.3 | 33.3 | 31.7 
4#/HR 247 237 232 226 216 197 200 194 
mph. headwind. 
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"LEVEL OFF” LOOMS 
FOR AIRLINE PROFITS 


By RAYMOND L. HOADLEY, Financial Editor, ‘Aviation 


EVENUES of the airlines are ex- 
R pected to climb to new high 

levels again this year—but it 
doesn’t necessarily follow that profits 
will chalk up another big gain. 

Airline officials say it is more dif- 
ficult right now to attempt to project 
the earnings trend this year than it 
has been at any time since the airmail 
contracts were summarily cancelled 
back in 1934. Reason is that there are 
so many unknown—and possibly ad- 
verse—factors lying directly across the 
industry’s path, such as the Civil 
Aeronautic Board’s announced inten- 
tion to cut airmail rates for the four 
largest domestic concerns by about 
47 percent. 

Then there are the passenger fare 
reductions recently made by many of 
the lines, the specter of excess profits 
taxes, and the possibility of a declin- 
ing load factor if the return of war- 
used transports to the lines continues. 

After study of these and other fac- 
tors, however, it appears to be the gen- 
eral concensus that 1945 profits will 
be fairly closely in line with those of 
1944. And, considering the excellent 
showing that the majority of lines 
made last year, the industry will be 
doing all right if it approaches last 
year’s record earnings. 

All the earnings reports for 1944 
were not in as this was written, but it 
was clear from the eleven months’ re- 
sults that 1944 was a banner year. The 
lines got off to a bad start last year 
and it wasn’t until around April that 
they were able to bring operating costs 
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Despite increasing revenues, there are too many factors—including 
war-delayed delivery of big new transports—working against com- 


parable rise in net incomes. 





down to anything approaching a proper 
relationship to operating revenue. 
Then they began to receive planes 
from the government in far larger 
numbers than the trade had anticipated 
and earnings began their upward trek. 

For the first eleven months of ’44 
gross operating revenue totaled $143,- 
900,000 against $123,000,000 for the 
entire year of 43 and $108,000,000 and 
$97,000,000, respectively, in the full 
years of ’42 and ’41. Likewise, net 
after taxes totaled $20,714,000 for the 
eleven months compared with $14,300,- 
000 in the like ’43 period. 

The few airlines that did not experi- 
ence favorable earnings last year were 
handicapped by termination of Air 
Transport Command contracts, which 
had been a helpful factor in absorbing 
overhead. 

The domestic air fleets numerically 
soon will be restored to the 359 in op- 
eration just -before Pearl Harbor. 
There were 300 planes in commercial 
service at the end of 1944 compared 
with 189 in 1943, and 164 at the close 
of 1942, It will be August or Septem- 
ber before all the transports already 
allocated to the lines have been recon- 
ditioned and are ready for service. 
Considering that 1944 traffic ran ahead 
of 1941, although fewer planes were 


available, it appears certain that traf- 
fic volume will surge steadily ahead to 
new peak levels. 

The cut in mail pay proposed by the 
CAB would amount to $15,000,000 or 
more annually if applied to all carriers. 
However, trade circles do not expect 
the government agency will impose 
such a cut on top of the passenger- 
fare slashes that some lines have pro- 
posed and which all lines presumably 
will have to follow for competitive 
reasons, 

United Air Lines has proposed the 
most drastic fare reduction—a straight 
10 percent rate cut, plus 5 percent for 
round trip and travel cards. This 
would mean an average cut of about 
13.5 percent and would bring fares to 
4.5c. or less a mile against more than 
5.1c. now in effect. A New York-Chi- 
cago round trip would cost $118, com- 
pared with $125 for rail, including 4 
lower berth. 

Passenger fare cuts are usually made 
for the purpose of stimulating travel. 
In this case, however, lower fares art 
not much of an inducement or volume- 
builder because of the large percemt- 
age of priority travel that must move 
regardless of rates. And it is expected 
that the present high rate of priorily 
travel will continue long after things 
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quiet down in the European theater. 
Without cuts in either airmail rates 
of passenger fares, it is very apparent 
hat a limiting factor of another sort 
vould operate to hold down airline 
arnings. That is the excess profits 
tx. Already Eastern Air Lines and 
Delta Air Lines are feeling the effects 
of this tax, while American Airlines 
is understood to have barely escaped 
being effected by it in 1944. The way 
this harsh tax was held down the prof- 
its of Eastern the last two years, 
when earnings of most other lines 
were advancing, shows what might 
happen to the rest of the industry. 

As between lowering of rates and 


paying out their gains to the govern- 
ment in taxes, it is evident the indus- 
try would prefer the goodwill emanat- 
ing from lower fares. Thus, one big 
offset to the prospect of lower fares 
and mail rates later this year may be 
that several lines will keep out of the 
excess profits tax brackets again this 
year. 

Some months ago we predicted that 
it would be well past the middle of 
1945 before the airlines received any 
of the new equipment they contracted 
for last year. Now it appears unlikely 
that they will receive it even then. 

The deeper we get into the war in 
the Pacific, the more it is realized 
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what a stupendous transportation job 
will be required to finish off the Japs. 
This means that the airlines probably 
will receive only the smaller Douglas 
DC-3 and Lockheed Lodestar trans- 
port planes—for the Douglas DC-4’s, 
Lockheed Constellations, and Curtiss 


’ Commandos will be needed for mili- 


tary operations. Accordingly what new 
money the various lines may raise this 
year will be largely for equipment to 
be delivered in 1946 and the next few 
succeeding years. Thus, too, the in- 
dustry is allowed more time to accum- 
ulate greater working capital before 
the period of biggest equipment out- 


lay begins. 
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BARN Becomes HANGAR 


A Solution to Wartime Material Shortages 






















































































By JOHN ABIUSO, Coptain, Air Transport Command 


Yes, construction of airport buildings is decidedly complicated by 


shortages of critical materials. 


But advantage can be taken of 


what's already on hand—even including structures which may now 


be serving other purposes. 


SKETCH AND PLANS BY BERNARD E. STARR, ARCHITECT 


. 


HE PRESENT-DAY fixed base 
operator who plans on building 

a new hangar finds himself up 
against a series of difficulties. In fact 
he might well consider these troubles 
formidable enough to warrant post- 
ponement of his project for the dur- 
ation. 
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To begin with, he’ll find that the 
ready-made sectional hangar is no 
longer on the market. Then, casting 
about for substitute materials, he’s told 
that plywood construction—an excel- 
lent though new method—is also out, 
the entire output of plywood having 
gone to war in one form or another. 
























Fig. 1. Transformed into a hangar, this 





old barn will start a new and useful pipe 
life very different from, and more buil 
eventful than, that of its earlier days. ers, 
min 

T 

: (Fi 

Finally, if he manages, through @ % | 
diligent searching, to locate “a little JB sibi 
of this and a little of that” enough to Wor 
build his hangar, he discovers that the cen 
necessary skilled labor is either inthe B ! 
Pacific, the ETO, or a war plant. Ing 
Faced with this series of obstacles, J ‘ta 
the writer found even so, that the ber 
solution to his problem lay literally 01 tr 
his doorstep. Bordering the Harris — bw 
burg State Airport was a piece of land sta 
on which stood a stone house and 4 | 
large barn (Fig. 1). The house might we 
or might not have future uses, but the ere 
barn—48 ft. x 96 ft.—had great poss: JB the 
bilities. Call it a new kind of bart in 
storming. é ott 
Featuring a solid stone foundation, - 


built in the days when foundations te 


AVIATION, April, 194 
























































ymbled fortresses, the upper portion 
of this barn was constructed on an old- 
gshioned heavy frame (Fig. 2), the 
timbers of which promised to stand 
for longer than the life expectancy of 
any modern hangar. Here was the 
answer. 

Before acquiring the property, in- 
vestigations were made into the feasi- 


modern hangar. Cost of alterations, it 
was found, would be moderate, because 
the interior lumber and frames of the 
barn should yield sufficient materials 
to obviate the necessity of purchasing 
new stock. To form an estimate of the 
amount of work required, considerable 
research was made into the results of 
other similar alterations of this type 
of building. A good example of what 
can be done is shown in the accom- 
panying illustration (Fig. 3) of a local 
rod and gun clubhouse which was 
fashioned from a disused barn into an 
attractive structure. 

Alterations decided upon for the 
hangar arrangement fell into three 
categories: Inside, outside, and the 
surrounding ground. Inside alterations 
were again divided into the lower sec- 
tion or stone foundation, and the upper 
portion, which was of lumber con- 
struction. 

The stone basement presented an 
excellent opportunity for subdivision 
into clubroom, dormitory, and storage 
space (Fig. 4). After removal of the 
usual barn fixtures, stalls, and wood- 
work which was not part of the frame, 
the floors were leveled off and given 
a coat of 1-2-4 concrete (1 yd. cement, 
2 yd. sand, and 4 yd. gravel) leveled 
off by hand. Walls were coated in the 
same manner and then kalsomined. 
Before cementing the floor, drain 
pipe was laid to the outside of the 
building, so that toilet facilities, show- 
ers, etc., could be installed later at 
minimum expense. 

The upper portion of the building 
(Fig. 5) presented more problems but, 
at the same time offered greater pos- 
sibilities, being framed on native hard- 
wood, seasoned in place for nearly a 
century. 

_ Referring to the perspective draw- 
ing Fig. 2, it will be seen that the 
frame consisted of 8x8 or larger tim- 
bers, which were fastened together by 
“trunnels’—2 in. oak pins driven into 
burned holes—which do not tend to 
start rot as do metal nails. 

The plates at the top of the walls 
Were joined across the building by 
cross timbers supported by posts from 
the stone foundation. At a distance of 
? ft. below the top of the walls, an- 
other beam ran from end to end of the 
building, parallel to the top wall plate. 
This beam was also cross braced by 
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bility of altering this structure into a . 





Fig. 2. Framed in hand-hewed native hardwood, structure—left—pro- 
vides nearly all material for modernization into hangar—right. 


8 x 8 timbers parallel to those above. 

Flooring was heavy, hand-hewed 
plank, originally over 2 in. thick and 
in excellent condition because the 
space above it had been used mainly 
for hay storage, the top being a pol- 
ished surface, the result of years of 
rubbing. 

To convert this structure into a 
serviceable hangar, three changes were 
required: First, the roof needed 
strengthening so that it would be self- 
supporting after the posts were re- 
moved. Second, the posts supporting 
the roof would have to be taken out to 
give a clear floor. Third, fireproofing 
must be applied to the floor. In addi- 
tion, the doorway would have to be 
enlarged to a width of 40 ft. to accom- 
modate the usual wing span of private 
aircraft. 

With two heavy timbers crossing 
the building at several points, the prob- 


lem of cross bracing resolved itself 
into the simple task of placing diagonal 
struts between them, with vertical 
steel tie rods to prevent separation un- 
der stress. Thesé¢ tie rods were one of 
the few major items which were not 
provided by the building itself. 

After the trusses were completed, 
the posts were removed by the simple 
method of boring out the original 
“trunnels” without any weakening of 
the timbers themselves. Timber work, 
roof bracing, etc., above the trusses was 
not touched in any way. 

Before removal of the posts, cross 
bracing was placed between the trusses 
to prevent any side bending which 
might occur because of the lack of the 
original supports. 

Fireproofing of the floor was ac- 
complished by applying a covering of 
asphalt-cement to a thickness of 2 in. 
This gave an economical, non-skid, oil- 


Fig. 3. Up-to-date and commodious rod-and-gun clubhouse is a good example 
of what can be done with old buildings which are structurally sound. 
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proof floor surface at minimum cost. 

Timbers for the long truss over the 
door opening were provided by the 
posts removed to give a clear floor. A 
few lengths of steel tie rods were pur- 
chased, but the rest of the material 
came from the building itself. 

In Fig. 2 will be seen a number of 
long 8 x 8 timbers laid over one of the 
cross braces. These were sawed into 
boards, with edges matched, for the 
door material. 

Outside work consisted in painting, 

| a few repairs to the roof (mostly in 
good condition), and addition of a 
tower in one corner, this latter being 
built from timber salvaged from the 


interior. Balance of the interior equip- 
ment—plumbing, water supply, etc.— 
will wait until these materials are 
available. 

Grading the approaches to the build- 
ing was not estimated to be very costly, 
since the hangar floor was approxi- 
mately level with the upper ground 
facing the doors. Further, a graveled 
pathway was made leading round the . 
end of the building to the basement 
entrance to give dry footing during 
wet weather. 

Total cost of alterations, less plumb- 
ing and fixtures, was about as follows: 


Basement alterations and 
floor 


Timber work and changes, 
upper structure 
Geiieg! > odie. sprint ees 
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This sum is just within the amount 
permitted by OPA without special 
priorities. 

Greatest part of the investment wil] 
come when the basement is completely 
fitted out as a residential and transient 
flying club, with all accommodations 
for pilots and mechanics. Though the 
details of this part of the project are 
still in the blueprint stage, it is esti- 
mated that at least $12,000 will be 
spent over a period of years. 
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Ground Floor Plan 
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Fig. 5. First floor plan after alter- 
ing barn into hangar. Former 
| granaries in each side of main door 
afford space for office .and parts 
storage. 
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Fig. 4. Ground floor plan of re- 
modeled barn, showing projected 
alterations into hangar basement 
clubhouse. 
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By WILLIAM H. RODDA 


Here are case histories to prove 
how ingenuity and a little effort 
can roll more dollars to your 
airport via bus—and you don't 
have to drive the bus yourself. 





C* A FIXED BASE OPERATOR make 
money out of a bus line? 

The answer is definitely yes, as has 
been proved by enterprising airport 
managers—and they haven’t had to set 
themselves up as busline operators, 
either. They left that to existing com- 
panies, which have made themselves 
a profit, too. 

Virtually every fixed base operator 
has seen the normal traffic to his air- 
port dry up under gasoline rationing, 
which may well continue for some 
time. With taxis more and more 
scarce—and in some cases undepend- 
ablle—these operators have ‘seen the 
transportation problem cut seriously 
into their transient pilot business. 

But, instead of shrugging helplessly 
and asking “what can I do about it?” 
some ingenious operators have done 
something about it—to their profit. 
Many an airport is located on a high- 
way with interurban bus service. One 
alert operator of such a field keeps 
prominently posted on his office bulle- 
tin board an up-to-date bus schedule. 
Moreover, he sees to it that every em- 
ployee is familiar with the schedule 
% that visiting flyers are always 
ptomptly given correct information. 
This operator has gone even further, 
however. In front of the office he has 
tected a large semaphore—made from 
“rap lumber—so that bus drivers 
Won't overlook passengers, especially 
at night. 
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PROFITS RIDE IN 
ON THOSE BUSES 


But assume that a transient pilot 
gets easily to town, yet has forgotten 
to inquire about return transportation 
to the field. He may well go to the bus 
station only to find the agent has never 
heard of the airport. Then follows a 
long discussion—which highway is it 
near? What bus makes that run? All 
this confusion can be eliminated simply 
by the operator’s making a visit or so 
to the bus station to get acquainted 
with the agent and clerks, telling them 
just where the field is located, perhaps 
even familiarizing them with the 
schedules. 

This tie-up should logically be car- 
ried a step further, for many potential 
customers will come to the airport if 
informed of its easy accessibility. Thus 
all advertising and promotion should 
show available local transportation. 
In many cases, cooperative work can 
be done with the bus company, gener- 
ating business for both it and the 
airport. 

But, suppose there is no bus or other 
transportation service close to the air- 
port. The situation still isn’t Hopeless, 
as has been proved. One operator, for 
example, decided to attract student 
pilot business from a nearby com- 
munity. 

Working from a county road map, 
he plotted every bus route that came 
within 10 mi. of his field, and he found 
that one of them reached a point about 
14 mi. from his hangars. Then he 
went to the bus company headquarters 
to see what could be done about ex- 
tending service to the airport. 

It took several calls and some care- 
fully prepared estimates of potential 
fares before the bus company showed 
much interest. Finally, however, serv- 
ice was established on a trial basis. 
Since then, both airport operator and 
bus company have had an increasing 
number of patrons. 
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And Now— Waterprooted 
Dirt Runways 


When a plane lands on a dirt runway in the rain—qnd kicks up dust 
—that's news. Credit a new synthetic product which effectively 
waterproofs soil so that rain runs off. 





URING INVESTIGATIONS near a 
ID turpentine still, a chemist 

noticed that the surrounding 
ground never became muddy, even dur- 
ing heavy rainstorms. This phenome- 
non aroused his interest sufficiently to 
cause him to make inquiries regarding 
the nature of the soil. 

Analysis showed that water was not 
absorbed by this earth, even when sub- 
merged. Further questioning of the 
workers at the still disclosed the fact 
that refuse, left in the apparatus after 
distilling turpentine, was thrown onto 
the surrounding ground. It was this 
refuse which had made the soil water- 
proof. 

With this information as a basis, 
experiments were then conducted to 
determine if a practical commercial 
product could be made—in quantities 
large enough to permit its use on 
roads, airports, playing fields, and 
other open areas where rain had form- 
erly interfered with normal activities. 
And results proved even better than 
had been anticipated. 





In @ laboratory test two cores of pressed soil were placed in water After half an hour, blocks weighing 21% Ib. were placed on each 
ot 12 o'clock. Right hand core is Stabinol treated, left hand sample immersed sample. Untreated core collapsed, but right hand one 
is same material but untreated. (Hercules Powder Co. photos) : 
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The product — Stabinol — was 
severely tested in the laboratory (see 
accompanying illustrations). After 


half an hour’s soaking the earth 
treated with this substance showed no 
signs of being affected. Imagine a 
turf runway not softening up after a 
rainfall lasting for that time! 

Method of application is to mix 
about 1 percent of the compound with 
the runway topsoil. Field tests have 
proved this amount to be sufficient for 
five years, at least; for surfaces so 
treated are still in good condition after 
that period. 

As only fractional amounts of Sabi- 
nol are required, the treated soil has 
the same appearance as the original 
dirt and retains the same load-carry- 
ing capacity in all weather, because 
neither rain nor capillary action cause 
it to become soft. 

Many military airfields have already 
been stabilized with this compound. 
Furthermore, road work has been car- 
ried on with successful results in Dela- 
ware, Florida, Ohio, Mississippi, South 


retained strength, permitting it #2 be grasped and lifted. 









































Carolina, and Georgia by state author. 
ties, and the U. S. Army Engineer; 
Corps has had highly satisfactory re. 
sults with applications in Southern anj 
Central States. 

The Navy has found this soil stabj- 
lizer of great benefit in projects on the 
Gulf Coast and the Eastern Seaboard. 
Abroad, in Panama and French Gui. 
ana, where tropical rains are common, 
Stabinol has been applied in several 
instances with satisfactory results, the 
roads usually impassible in the rainy | 
season being thus made usable for all 
tvpes of traffic. 

As a soil stabilizer on concrete road 
and runway projects, this compound on 
has permitted work to be continued ‘. off 
even during rainstorms, the firm sub- Str 
surface of the road being maintained 
regardless of the weather. 

The maker, Hercules Powder Co., 
states that small airports, unable to 
undertake the expense of building § 1, 
costly concrete runways, will find in ings, 
this new compound a means for keep- A 
ing dirt runways in usable condition 
at a minimum outlay for upkeep, while 
even the larger fields can profitably 
use it for taxiways which do not have 
to withstand the landing impact of 
heavy aircraft. 

Though the non-absorbent prop- 
erties of the product render it neces- 
sary to make all surfaces self draining, 
formation of pools on top of treated 
soil will not impair its carrying capac- 
ity but will result in the water remain- 
ing there until removed by evapora- 
tion. According to the manufacturer, 
tests have shown that many types of 
soil remain completely waterprooi 
after as long as 90 days submersion. 
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, the ONSTRUCTION of an 18-passenger 
any C twin-engine airliner prototype, 
all tentatively known as the Feed- 


einer, will be started by Hughes 
Aircraft Co., Culver City, Calif., as 
soon as military production pressure 
is off. 

Structural and performance esti- 
mates of the proposed Feederliner in- 
dicate an effort on the part of the de- 
signers to attain specifications shown 
to be.desired by heads of feeder lines 
in recent national surveys and hear- 
ings. 

A combined passenger and pickup 
transport, the new project is designed 
to seat 18-passengers, four abreast 
with an aisle between—with other 
versions of the craft to incorporate 
mail pickup equipment and cargo ca- 
pacity. To increase cargo facilities it 
will be possible to remove the forward 
seats and relocate a movable forward 
bulkhead. Forward and rear cargo 
hatches will be provided, and the pas- 
senger entrance door will be of a split 
type, the upper half swinging outward 


Hughes’ Feederliner will be a high-wing 
twin-engine monoplane with a very wide 
fuselage and a movable forward bulk- 
head to facilitate cargo stowage. Sketch 
depicts passenger and mail pickup ver- 
sion of craft. 


Side-by-side seating and modern-style in- 

is seen in- this view. Seats are re 
movable if increase in cargo capacity is 
desired. Company believes that 350 
feeder line planes will be needed in this 
country after the war. 


POSTWAR FEEDERLINER 
PROJECTED BY HUGHES 


Company's latest design is an 18 seat combination passenger and 
pickup plane to be built to specifications of feeder airline operators. 





and up, and the lower half downward 
to “double” as the Feederliner’s stair- 
way. 

A tricycle landing gear will be 
fitted. Fuel tanks will have special 
check valves installed flush with the 
wings’ undersurface to enable refuel- 
ing without need of climbing onto the 
wings. 

The Feederliner will have two Pratt 
& Whitney Twin Wasp Juniors with 
a takeoff rating of 825-hp. each, fitted 
with 3-blade constant-speed full-feath- 
ering reversible-pitch type propellers, 
which the company states will give the 
plane a top speed of 237 mph. at 10,000 
ft. Cruising speed is estimated at 186 
mph. using 60 percent power at 5,000 
ft., and stalling speed at 57.5 mph. 

Full maneuvering control at speeds 
of 80 mph. or less will be attained by 











combining use of flaps, spoilers, and 
ailerons, states the company. Other 
Hughes Aircraft Co. projects include 
a 400,000-lb. eight-engine Duramold 
flying boat, now nearing completion, 
and a new Army plane still on the 
secret list. 


Specifications and Data 


Sra. sacagedbeddcucsedaegecneunees 86.75 ft 
DM capcéuadidosdecneadedasudeoned 65.8 ft 
Height .....cccccccccccccccccccvcess 11.1 ft. 
Fuselage max. width and ht......... 10x 10 ft. 
—. ee ne 13 in 
"| eer 217 mph. 

Top speed (5,000 £0.) .ccccccccssess 228 mph. 
Top speed (10,000 ft.) ........--+s00- 237 mph. 
Cruising speed (60% power)......-- 186 mph. 
—— EME biaasenusceguaedekss 57.5 mph 
Climb (sea level) .....ccccccccceee 1,290 fpm. 
SII © hoe ccc ccccsdeduéeee 28,500 ft. 
Landing run ......cecceeeceseecceeess 700 ft. 
CORE IONE akc odes cc ccqeudceedioe 18,500 Ib. 
pS el REA OSS SRE ee EN ,000 Ib. 
be MUEEINE SS. ccidlamacnandcegees oa é 250 . 


assengers 
ree 7“ peewee and baggage) ...350 Ib. 
Power.. W Twin Wasp Junior, R-1535 
SB4G- 6 4 825 hp. ea. at 2,625 rpm. (takeoff) 
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FLYING EQUIPMENT 





JOHNSON COMPANY 
TESTS NEW 
ROCKET 185 


Low-wing three-place plane for personal pilot or executive is a 
speedy, advanced type featuring full-instrument flying equipment. 











This is prototype Johnson Rocket powered with a 185-hp. 6-cyl. engine. Company states pro- 


duction models will have cruising speed of 185 mph., landing speed of 50 mph., and 


950-mi. range. 





Nose close-up shows details of Aeromatic 2-blade variable-pitch propeller fitted to Rocket 185. 
Cabin is sound-preoted, and standard equipment includes two-way radio and hydraulic brakes. 
Tricycle landing gear is retractable. 
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OW UNDERGOING CAA flight 
N tests is the new Rocket 1854 
a three-place side-by-side ¢ 

luxe personal plane built by Johns 
Aircrafts, Ft. Worth, Tex. Meantime, 
the company announces that plant pro. 
duction facilities are being expanded 
so as to be ready to turn out the 
Rocket as soon as WPB permission jg 
obtained. 
Fuselage construction consists of 
welded steel tubing, faired with molded 
plywood and covered with doped 
fabric. Wings are all-wood monospar 
spruce, plywood and fabric covered, 
Landing gear is hydraulic retractable 
tricycle. Wing flaps are hydraulically 
operated, and the cabin is fitted with 
dual controls. 
A 185-hp. 6-cyl. engine, with Aero- 
matic variable-pitch propeller, will 
give the production Rocket an esti- 
mated cruising speed of 185 mph., ini- 
tial rate of climb of 2,000 fpm., and a 
50 mph. landing speed with full flaps. 
Production models are expected to 
sell at about $5,000, fully equipped, 
with inclusion of two-way radio, cabin 
heater, parking brake, sound-prooi 
cabin, dual hydraulic disk-type Good- 
year brakes, and adjustable rudder 
pedals. 
The equipment and __ instruments 
woul! indicate that the Rocket is in- 
tended for advanced type pilots or con- 
pany executives rather than as a 
family type sport plane. 
At present two models of the Rocket 
are being prepared by the company— 
the type now being flown, powered 
with a 185-hp. engine, and another 
with a 140-hp. engine. A third, larger 
plane with two 220-hp. engines is also 
scheduled. According to Designer R. 
S. Johnson, the lower-powered Rocket 
would have an estimated 175 mph. top 
speed and cruise at 140 mph. The 
twin-engine six-place model is ex 
peed to have a top speed of 215 mph. 


witho 
prese 
areas 


or }- 


Specifications and Data prote 
Seah oa vie i 8 a. 00 0p Sa 30 ft, 10 in fire, 
LAGGRR oi6 oc ss 0.6 wre 06s eens tone eee 7 
SAME oc.’ «se <vcds sOeec eae 8 ft, § in. fg acto 
MMMM: 5a SPN A's 5 cons keg de . 20 BF heay 
i eee eer ey ap 
Cruisite eneed..< os iss i bce obama 
Baie EROR8 a 5. oo ede ls eee eae 
Initial rate of climb... .... 2.600 2,000 fpm. 
Craming “ TEn@e. 6. Fe sn ceneen sees - 
Bticl CAPERS ». os os cs sda 's pee ee 56 ga 
ee ee Pee ee 1,450 4 
RPTRE NORE os bcs Fa 0 cee cians cee 750 Ib 
>... Sseeeeercirere ee , 
Wing loadite: . .-.= ... ..«asethen 15.5 1b./sq. tt 
TOwer TORGING: ....00 os os be ee staaeee 11.83 1b./bp. 
Bases 3.8 oe Al. a hte ee 90 | 
Passengers ...... en re 3 side-by-side 
I ee 185 hp. six-cylinder 
re ye Koppers v.-p. Aeromatic 
a 


*It is to be noted that Gregg Aircraft Mig. 
Co., Pueblo, Colo., also employs name “Rocket, 
(see “Design for Tomorrow—The Rocket A-75". 
page 188 June °44 AvraTION). 
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ceptionally high speed and un- 
usual maneuverability, together 
with unmatched ruggedness and hitting 
power, make the Douglas A-26 In- 
vader what Army Air Force officers 
all the world’s outstanding medium 
and low level attack bomber. 

Study of its structural details and 
participation in a bombing training 
mission by this correspondent bear out 
AAF contentions that the A-26 is a 
weapon of such versatility as to open 
new tactical concepts. 

A two-engine mid-wing craft of all 
metal construction, the Invader has a 
two-spar full-cantilever NACA lam- 
inar flow wing of 70-ft. span. New type 
Douglas-designed electrically operated 
flaps operate by first extending straight 
ait farther than conventional flaps, 
then hinging downward, with a small 
deflector between the wing and flap 
directing the airflow to the top side of 
faps, resulting in increased drag. 
Spars are built up of unspliced spar 
taps with integral end fittings. Use of 
these caps necessitated new rolling 
processes by the aluminum mill. High- 
speed automatic machining processes 
split the rolled billet diagonally, then 
tut cap to shape. 

Chordwise stiffeners and heavy skin 
between spars permit wing deflection 
without wrinkling of the skin, thus 
preserving the laminar flow. Large 
areas of wing and nacelle skin are 3 
or j-in. dural plate to give deflection 
protection from angular machine gun 
fre, a feature which has proven a vital 
factor in the craft’s ability to take 
heavy punishment but still complete 
missions and return to base. 

Engine mounts supporting the two 
2000-hp. R-2800 Pratt & Whitney 
Double Wasp engines and 3-blade con- 
stant-speed Hamilton Standard pro- 
iellers are of unusual design, one 
which helped avoid a welding bottle- 
neck in production and which makes 
for simplified maintenance. Elimina- 
ton of conventional welded tubular 
embers was accomplished by using a 
large metal spinning in the forward 


N*: DESIGN FEATURES giving ex- 
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Douglas A-26 Invader 
Proves “Hottest” Attack Bomber 





ee ee 


First-hand examination of craft and observance of its performance 
during action-packed training mission impress Aviation cor- 
respondent, who finds ship's salient design, structure and flight 
qualities fully warrant AAF's enthusiasm. 

















Close-up flight shot of Douglas A-26 Invader, newest AAF attack bomber which makes 
bombing runs above 300 mph. For attack work, armament may be quickly varied between 
50-cal. machine guns and 20-, 37-, or 75-mm. cannon. Clearly shown are remote contro! 
twin-50 gun turrets similar to those installed on Boeing B-29. (Official AAF photos) 





Despite high speeds made possible by laminar flow wing and other aero-dynamic characteris- 
tics, landing speed is kept moderate by new type Douglas flaps which give added lift and 
drag. Large flap deflection is shown here on craft landing at Florence (S. C.) Army Air 
Field, where crews receive final training. 
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“Roger One" (center) piloted by Capt. Douglas Dean, with Aviation correspondent aboard 
as observer, starts turn during high-speed bombing training mission typical of those employed 
by First Air Force's 56th Combat Crew Training Wing. A-26 bomb loads range up fo three 
tons, with types ranging from incendiaries to 1,000-pounders. 


part and stainless steel aft part, tied 
together by six identical forgings run- 
ning from the engine to the nacelle. 
The six engine mount attachments tie 
to the fore part of the forgings; bolts 
for quickly removing the entire power 
plant installation attach the aft end of 
forgings and engine mount to the 
nacelle. All plumbing and wiring is 
run out next to this engine mount skin, 
giving maintenance men easier en- 
trance and plenty of work room by way 


, 


of an access door set in the firewall. 

Complete power plant changes may 
be made in about an hour, and instal- 
lations are interchangeable between 
right and left sides. Engine cowling 
was designed for ease of maintenance, 
with the upper and lower halves each 
removable with a sparkplug wrench by 
loosening of two quick fasteners for 
each section. Smaller panels in the 
mount and nacelle are also quickly re- 
movable, and mechanics can sit inside 


the nacelle to work on the accessories. 

The nearly-square fuselage is semj- 
monocoque, designed to facilitate both 
production and maintenance. Well pro. 
tected tunnels, for example, are built 
into each side to carry electric, hydray. 
lic, instrument, heat, and vent lines, 
In the fuselage, as in the wing, 
areas of skin are § or #-in. dural. This 
is, of course, in addition to regular 
armor plate for the crew of two or 
three, 

An outstanding feature of the A-26 
fuselage is its all-purpose nose, with 
which the craft can quickly be equipped 
for special type missions right on the 
production line (at El Segundo, Calif, 
or Tulsa, Okla.) without having to go 
to a modification center. For strai 
medium bombing a bombardier’s nose 
compartment may be attached. 

A new bubble type canopy gives 
greatly improved visibility, and the 
cockpit is well laid out for pilot effi- 
ciency and convenience. A single lever 
on the control quadrant serves to lock 
both throttles in closed position, and 
elevators, rudder, and ailerons in cen- 
ter position, thus making it unneces- 
sary for ground crews to insert the 


(Turn to page 251) 





- Four New Models 
Announced by Skylark 


Personal planes will be of low- 
wing pusher type, will mount dif- 
ferent power plants, and will 
feature varied seating and lug- 
gage arrangements. 





ESIGNATED the Skycraft line, a 
D series of light personal planes, 
including a single-place design 
especially for salesmen, is being readied 
by Skylark Mfg. Co., Venice, Calif. 
There are to be four models, all 
variations on a basic low-wing twin- 
boom pusher design, with different 
engines and varied seating and luggage 
arrangements. They will be two-, 
three-, and four-place passenger coupe 
types with 100-, 125-, and 190-hp. 
engines, respectively, plus the single- 
place version for salesmen, which will 
be fitted with a jump-seat for the oc- 
casional extra passenger. Prices will 
probably run from $4,000 to $5,800. 
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Designs call for aluminum alloy 
structures, with the exception of land- 
ing gears and engine mounts, which 
will be of steel. Fuselage, booms, fins, 
stabilizers, wing flaps, and wing lead- 
ing edges will be aluminum alloy 
covered. Landing gear is to be semi- 





Sketch shows basic design of new Skycratt 
line which is to include one-, two-, three-, and 
four-place models. Landing gear will be 
semi-retractable. Company states prices 
will be in $4,000-$5,800 range. 


retractable. Push-pull controls are 
planned, utilizing a shaft working 
through the dashboard, thereby keep- 
ing the cabin clear of any sticks or 
columns. 

Performance data and specifications 
have been released for the four-place 
model to be powered by the 190-hp. 
Lycoming, and a prototype of this 
craft is now under construction. 


Skycraft 445-190L 


Specifications and Performance 





OEE TICE ee PA 37 ft. 6 in. 
Dength WEY ee ee 23 ft. 6 i 
BIGIGRR s occcccccestvccscccccvestos 6 ft. 9.6 in 
THOR Cicccrcovscccedccncwertnebevers 108 rn 
WINE RIOR. 0. din 0 iwevsieice cdéaleebeceee 200 sq. ; 
Wing loading. .....cccccccccccces 14 Ib./sq. tt 
Potber WAdOAg. « « o < 6c siéic s'cldeide Koes 14.74 Ib /tp 
WONG Whine occcscccceveehuaah Meer 1,450 b 
Useful load.......... Soi tivevecerss 1,350 
Greggs Whesccessccerccoccvertercecess 2,800 4 
TOD SPCR. oat ocvcccccreccaceeasegee 150 pa 
Seer Onr ere eS ere re eee 135 mp2. 
BURMNES. 0 5 £04 cc caindae eeeeneel 50 mph. 
rate of climb. «++. +++ee++++++ 800 OMe 
sap inlisemieeamntet ferre 
Ae. oe ee Pee eee 60 ga! 
100 Ib. 

INNER s cin sis s: chixid pe Oud ae Goce Oe 
DUMMIES cv ccccttececttgesesestoeemm Four 
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Jor Increased Passenger Comfort 


Smooth, quiet flight, which builds appreciation for air travel, is 
possible in two ways. One is to blanket noise with soundproofing, a 
method costly in weight. The other is to eliminate noise at its source. 

Lower reduction gear ratios on Cyclones have long helped cut pro- 
peller noise. Now, coupled with the new Wright turbo-supercharger, 
Cyclones bring sound levels still lower by decreasing exhaust noise. 
Added comfort from lowered sound levels is important to all passen- 
gers and air crews. It is comfort which will do much to bring about 
greater public acceptance of travel by air. 


Wright Aeronautical Corporation, Paterson, New Jersey, U.S.A. 


WRIGHT POWERS THE TONNAGE OF THE AIR 








Lower Sound:Level Cyclones 


THE WRIGHT TURBO-SUPERCHARGER 


Light and compact, the Wright 
turbo-supercharger provides low 
level- fuel economy at altitude. 
Air-cooled blades permit buried 
installations for drag reduction. 
Lowered exhaust noise adds 
comfort for passengers and crew. 


WRIGHT 


Aircraft Engines 


| A DIVISION OF CURTISS-WRIGHT 
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ILOTS appreciate the ease of control achieved through the use 

of Breeze-engineered Tab Control Systems in the largest air- 
craft. Fingertip operation of the cockpit unit transmits tremendous 
controlling force quickly and surely through the entire system to 
act on flap surfaces. 

Here is a system that takes the labor out of flying a heavy 
ship, that makes possible positive action with a minimum of effort. 
Whether the problem is to move the large control surfaces of a 
50,000 pound cargo ship like the new Fairchild C-82 Packet, or 
those of a light plane, Breeze engineers and produces the system 
best fitted to meet the requirements. Compact and light in weight, 
Breeze quick-acting, fingertip, mechanical controls are built to 
carry the load. Your inquiries are invited. 
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LUBRICATION CHART 
FOR BEECHCRAFT 





Model: 17 
Whee/ and 
throwover 3 
(2)Contro/ cofurtr z 
1 a 
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O —< OE levator 
2 hinges 
Wing ane a — Si = 
geor Poot 13 ‘if 3 _— . 
az gle a RK . K 
Shoce  riversal pedals © ‘© 7b rod ends 
loYod (3) 
. (2) & Sprocke: 
Cc (g)s?0ck 
5 strut 
Tail Wheel 


Detail 


a By _@Axle 
Swivel) © 








Engine. Each model uses grade of oil specified on crankcase nameplate. 
Light oil (AN-VV-0-446A, grade 1065) SAE 30 is used at (1), (2), (3), (4), (5), 
(6), (7), (11), (12), (13), (15), (16), (17), and (18) every 50 hr. 

Low-high temperature grease (AN-G-3A) is used at (9) every 50 hr. and at. (10) ‘ 


and (19) every 100 hr. 
Hydraulic fluid (Univis 40 Red or equivalent) is used in brake master cylinder every 


50 hr. and-at (8) and (14) every 50 hr. 
All pulley shafts, ball bearings, shackles, and pins are lubricated at.intervals not longer 


than 50 hr. with light oil. 
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BAEB BEARING 


BASEEHS 


Detroit: 2640 Book Tower—26 - Cleveland: 402 Swetland Building-15 
Chicago: 902 S. Wabash Ave.—5 « Los Angeles: 5410 Wilshire Blvd.—36 
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LUBRICATION CHART 
FOR REARWIN 


Current Models Pe 
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= pin shafts 
@® All pulley shafts 

. rudder pedal 
Sean - \ contro/ stick bearing 
strut \ oN \ ond pins 

the A Swivel (5) Strut pins 
hinges Wheel ax/e 4 
Whee/ axle 
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Engine. Uses SAE 40 (AN-VV-0- 446A, grade 1080) in summer and SAE 30 (AN-VV- 
-0446A, grade 1065) in winter, 

Above grades of oil are used at (1), (2), (3), (4), (5), and (9) every 50 hr. and at 
(10) every 100 hr. 

High-low temperature grease (AN-G-3A) is used at (7), (8), and (11) every 50 hr. 
and at (6) every 100 lir. 


Hydraulic fluid (mineral base AC 3580 or Castor AC 3586) is used in (10) every 
100 hr. 
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They ain't the first crew that flew 
her, and probably won't be the last. 
But you won't get another ship like 
that! I’ve seen her on fire, and full of 
holes, and come in when nothing but 
God was holdin’ her together. If those 
guys inside will just stay alive, she'll 
always come in...”—M/Sgt, not 
named, Ninth Air Force: 


Tue bomber, big or little, is a 
complex monster, a maze of things 
that can go wrong. That the USAAF 
is mounting formations of hundreds 
of bombers, for strategic targets and 
tactical support ofthe ground troops 
day after day since June 6th, is 
one of the unrecognized wonders of 
this year of wonder. And the only 
explanation is the ground crews. 

Little glory, lots of hard work, 
long hours of anxious waiting are 
the lot of ground crews. Bombers 


may get back with sides sieved from 
bullets or flak; oil, gas, or hydraulic 
lines broken; controls, landing gear, 
flaps impaired; radio outand engines 
roughed up. And the number of 
ships ready for service again within 
twelve hours often surpasses under- 
standing. Because these men give 
not only their best effort but their 
full devotion, make the plane their 
child and creature. And when the 
last report is “missing in action” the 
lost ship as well as the lost crew is a 
deep wrench, a personal loss. 


So remember that not all the 
heroes in the AAF wear wings... 
that the chevrons under the 
Air Force shoulder patch, 
both here and abroad, are 
in themselves decorations of 
no small degree, citations 
that signify the teamworkers 





whose full share figures large is 
the final victory. 


Because the huge air training 
program of the USAAF and o 
Allies has given us the opportuni 
for the mass production of mor 
than 20,000 Jacobs engines, and 
over 10,000 engines ofanothermakt 
. .. proved the Jacobs capable o 
delivering as high as 1,200 fligh 
hours between its major overhaul 
instead of originally specified 35( 
hours—in the hardest type of service 
to which any plane engine is subje 
... the new Jacobs postwar mode 

will deliver dependable powe 
at costs that will make both 

private flying and commerci 
operation cheaper, safer and 
more profitable , . . Jacob 
Aircraft Engine Compaty; 
Pottstown, Pennsylvania. 


ACOBS. rotctown, pa. 
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CIVIL OPERATIONS 





AVIATION’S 
LUBRICATION CHART 


FOR WACO 


Models: C, E and S 

















Engine. Each model uses grade 
of oil specified on crankcase 
nameplate. 

Light oil SAE 30 (AN-VV-0- 
446A, grade 1065) is used at 
(2), (6), (11), (15), and (19) 
every 50 hr.; at (1), (3), (5), 
(12), and (25) every 100 hr; 
and at (4) every 200 hr. 

High temperature grease is 
used at (7) and (17) every 50 
lr. and at (8) every 100 hr. 

Low temperature grease is 
used at (13), (18), and (24) 
every 50 hr.; at (20) every 100 
hr.; at (16) every 200 hr.; and 


} at (21) and (23) every 300 hr. 


Hydraulic fluid (Univis 40 


lM) Red or equivalent) is used at 
im (9), (10), and (14) every 50 


lr. and at (22) every 300 hr. 
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r type drawings or specifications. 


proposal more easily understood than othe 








ror BAN WAR DISSIGN 





PERSPECTIVE ILLUSTRATIONS EXPEDITE 
DEVELOPMENT AND PRODUCTION 


PART / 


NGINEERS at the Willow Run 

bomber plant are finding ex- 
tensive use for illustration-type draw- 
ings in progressive fabrication of 
Ford-built Consolidated B-24 Liber- 
ators. From new ideas to final assem- 
bly, these drawings facilitate decisions, 
simplify understanding, and assure 
proper application of new projects on 
the assembly floor. 

Divided into ten categories, the 
illustrations are classified as experi- 
mental, master change, aircraft de- 
velopment, engineering, service engi- 
neering bulletin, installation, produc- 
tion, proposal (for government ap- 
proval), final assembly (daily record), 
and fixture. All drawings are in true 
perspective, with eye level and angles 
chosen to give the best view, and are 
presented on standard sheets 24 x 36 
in, 

‘In the typical experimental illustra- 
tion shown in Fig. 1 (opposite page) 
thumbnail sketches depict details of 
safety wire application on the B-24, 
with proper method of tying and posi- 
tioning of unit displayed so as to make 
it extremely simple to visualize. When 


Fig. 2. Typical master change illus- 
tration used at Willow Run plant. 





' Additional 


small details are not easily shown on a 
single drawing, an index illustration 
may be made giving reference numbers 
to the individual detail illustrations on 
other sheets. 

Experimental illustrations are sub- 
mitted for approval of engineers at 
Willow Run, Wright Field, and Con- 
solidated, then following approval, 
master change drawings are prepared. 
Information from Consolidated and 
Wright Field is referred to engineer- 
ing-change control activity to deter- 
mine effective block information, and 
direction cards are prepared to provide 
a record and indicate whether prelim- 
inary change, effective change, or air- 
craft development illustrations should 
be made. 

In the preliminary illustration, re- 
lease and change dates are given and 
the drawing shows what the change is, 
why it is necessary, location in the 
plane, and change details. 

Effective block information is used 
to change the preliminary illustration 
into an effective ship number drawing. 
information is added to- 
gether with a complete list of new, 











changed, or cancelled parts. Numeral 
(1) in the title block becomes (2), 
and subscript (2) follows all additions 
made. 

The aircraft development illustration 
is then made from the previous effec- 
tive master change drawing, and as an 
exploded assembly depicts all parts. 
New parts are shaded, cancelled parts 
dotted, and existing parts shown in 
line and numbered. Changed, new, and 
cancelled parts are indexed and num- 
bered on the master-change record list. 
Bench, sub, item, section, and final 
assemblies require development illus- 
trations to show all installations of a 
master change. 

In the typical master change illus- 
tration shown in Fig. 2, spot welding is 
indicated as substituted for a button 
head rivet, with purpose and location 
of change and new and old methods 
clearly shown. 

Engineering illustrations show 
blocks in which master changes become 
effective and serve as a form of index. 
In Fig. 3 (next page) block changes 
for 1,500 planes are indicated, each 
block representing 500 craft. Key to 
time of changes is given in the circle 
and in hexagonal or square boxes in 
which master change drawing num- 
bers are shown. 

(Further details of this illustration 
system will appear next month.) 
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Faster Take-Off, Climb — Greater Range. 
Load-Capacity... 


ying Horsepower 


From New Aviation Mobilgas! 
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TOMORROW — FOR ALL PLANES! 


After Victory, private planes will fly faster, farther. . . 
thanks to Flying Horsepower—one of the greatest gaso- 
line developments of the war. : 


TODAY—FOR ESSENTIAL AIRCRAFT! 
Sensational new power from gasoline . . . Flying Horse- 


power...lifts America’s war-essential planes higher, faster, 
with bigger, more profitable pay-loads. 


Pproved master cha 











EME~ Flying Horsepower is an exclusive Socony- 9 Flying Horsepower is flowing from 19 greai 
Vacuum development—super power performance Socony-Vacuum catalytic cracking units . . . greatest 
from a great new aviation Mobilgas. catalytic cracking capacity in the world. 


Fig. 3. Aircraft development illustration, 


es form of index tor a 


a™ It’s the result of 12 years’ research in catalytic {38 At war’s end, these giant refineries will swing 
cracking and multiple developments ...climaxed by _to full peacetime production, to make this amazing 
the famous TCC Process and Magic Bead Catalyst. _ new flight power available to all planes. 


SOCONY-VACUUM OIL COMPANY, INCORPORATED 


OS™ It represents a $90,000,000 investment in new 26 Broadway, New York 4, N. Y., and Affiliates: Magnolia 
refining facilities and equipment . . . a $2,000,000 Petroleum Co., General Petroleum Corp. of California. 


expenditure for research alone during the past two 
years. 


TUNE IN “INFORMATION PLEASE”—MONDAY EVENINGS, 9:30 E.W.T.—NBC fon lane , 
Mob igi) 





obilgas - Mobiloil C25: 
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Better Control .... 





OF HYDRAULIC POWER BRAKING 
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Provide 
“Hydraulic 
Feel’ 


Have 
Minimum 
Time Lag 


DOUBLE 
UNIT 


These valves have true “hydraulic feel” . . . the resistance to brake 
pedal movement is hydraulic and directly proportioned to the pres- 
sure in the brake. In the event of pressure or brake failure, the pedal 
is depressed without appreciable force thus giving the pilot instant 
warning of pressure loss. The time interval between pedal movement 
and brake application (or release) is minimized thus giving the im- 
mediate brake action which eliminates the tendency to overbrake. 

These valves have high efficiency and are uniform; the control ob- 
tained is smooth and constant. The valve input pressure may be as 
high as 1500 psi and control is obtained with pressure as low as 25 psi 
at the brake. Accurate control of braking is independent of pressure 
in main hydraulic system providing only that system pressure is equal 
to or greater than the pressure needed to provide maximum brak- 
ing force. 


SINGLE 
UNIT 
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Main beam of Vought F4U-1 Corsair, showing lower engine mount 
fittings (A), intercooler flap hydraulic strut support (B), fire- 
wall support fittings (C), upper main wing hinge (D), wing folding 
support (E), and lower main wing hinge (F). 


Here is exploded view of F4U-1 main beam, looking aft, showing 
lower beam flange components (A); web, which is single-ply 
inboard of point (B) and three-ply trom there outboard to hinge; 
and upper beam flange components (C). Upper and lower main 
wing hinges are at (D) and (E), respectively. Note use of both 
horizontal and vertical stiffeners at center of beam. 



























Spot Welded ' 
JOINTS 


rgatnst AIR, MOISTURE, and CORROSION 


| — joan With Presstico 
SPOT WELD SEALER 


S ya problem of tightly sealing spot welded Application is simple and Presstico Spot Weld 
joints has been solved with the successful Sealer is available in three types — flow-gun, 
development of Presstico Spot Weld Sealer.  brush-on, and spray — each to meet:a particular 
Applied, before welding, to the faying surfaces sealing problem or production process. 

of the metals to be joined, this sealer effectively 


} 






If you do spot weld sealing in your plant, it 





prevents corrosion, assures an air and water- : . : ; 
will pay you to get full information on Presstico 


| / — Spot Weld Sealer. If you have any sealing prob- 
| Tests prove that the sealer has no effect lems, let Presstite work with you and your 
upon the strength of the weld, that it retains | engineers—for Presstite Engineering Company 
high cohesive, adhesive, and sealing properties | has been specializing in the development of 
throughout a wide range of temper- 
fi atures. It eliminates the danger of try for more than a quarter een- 

ae rusting or corrosion in the joint be- PRESSTITE tury. Write today. 
tween welds. Mbt 


sealing compounds for indus- 











PRESSTITE ENGINEERING COMPANY ~- 3910 Chouteau Avenve, St. Louis 10, Missouri 
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inge fittings at (A) and (B); wing gap 
osure (C), with which is incorporated clos- 


4A 
feature; aileron hinge brackets (D); and 4 


er panel flap hinge brackets (E). Leading 
dge assembly forward of spar is metal cov- 
wed, while surfaces aff of spar are fabric 
ered. Leading edge ribs are stamped 
anged construction with lightening holes; 
th stamped flanged and built up truss types 
used in trailing edge assembly. 


Shown in the exploded view below are rear 
selage section and fail assembly, with tail E | 
heel door operating mechanism support 
ames at (A). Stabilizer fairing (B) takes @ZZ 

tin shear and torsion loads of stabilizer, 
hich has single main beam, integral fitting 

t which is shown at (C). Auxiliary fitting 
D) takes moment produced by drag about 
tin beam fitting. Stringers (E) are in- 
d hat sections spotwelded to skin and 
fettened aot ribs so that cutout is unneces- 
ay and only joggling for thickness of metal 
brequired. Servo tab is at (F) and trim tab 

sot (G). 
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view of F4U-1 outer wing panel 
right), with upper and lower main beam 


..... ipa 

| kip 
Lerewwerr OY 
a Ve) (@) 


YY 


Uy Z woe 

FFARR 
co a. Wit 
ele| 3 

LLLLLLLEEEEEZ 


Wisin > 
YY; YW) 


“itty LE 


Ft 


Yffy rr 
Y 


—— aia 
“Wy UY UW Pr hla YW) 
CYT Y YYuy}; UY ED = 
IC 
Gi. 


> Y 
YA 
— 7 





WVNVp 


SAVY 


awww 
aanunnsnnse™ — 

S PAOMQQQagwg 
So 


VILE” 





191 








oo 





——_<— 



































e This is the new, improved TRU-LAY PUSH-PULL CONTROL 

—designed especially for aircraft—to do a certain job better 
than it could be done in any other way. Today it has many 
applications. 





e There are few problems of remote control that can’t be 
solved with a standard TRU-LAY PUSH-PULL. The various combi- 
nations of length, size and end fittings can be adapted to 
practically any job. 





e This new, improved unit—with its even smoother opera- 
tion and more positive action—greatly increases the possible 
uses Of TRU-LAY PUSH-PULL. 
e Let us give you more specific information. Write 
our Detroit office. 


x AUTOMOTIVE AND AIRCRAFT DIVISION 
ACO, AMERICAN CHAIN & CABLE 


wank OC WY In Business for Your Safety 





: - BRAVIA’ 
192 AVIATION, April, 19 9“ 
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Exploded sketches of Vought Corsair fin (left) 
and rudder (below). Rudder hinge bracket (A), 
shown in detail at for lett, is mounted atop main 
beam. (B). Detail sketch (left) shows lower 
portion of main beam with studs (C) integral for 
bolting fin to fuselage. Fin has fairing at 
bottom which tokes skin shear end torsion loads in 
same manner as that on stabilizer. Rudder trim tab 
actuating tube-assembly is exploded (below) at (D), 
and rudder torque tube assembly is exploded at 
(E). Upper rudder hinge point (F) assembly is 
shown in detail at (G). Trim tab actuator push- 
rod is at (H) and brace tube at (I). 
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SHEET NUMBER . . . D-26 (cont'd from March] 





CLASSIFICATION . . Materials 





SUB CLASSIFICATION . Ball & Roller Bearings 





Standard Dimensions and Tolerances 


For ball bearings Types BIC, BM, BC & BL 
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PILLET 
mappus | te 
== BM || im] Inch |+.0000 |[ iim] Inch |-. is] ose] 2.000 | me [tncn Pima 
saree || We [229008 |] | Se} Zo0oe || a84ee | eee | lous |] Loos | Zooce| | seuae || s]|.2060]-.0005 || 16] .e200|+.0008|| 5|.1960|-.005 || .2| .008 | .oo0s 
saice |] 3/16|-.0003 || 1/2|-.0004 =:808 | ‘ous || ‘ooo | Locos | | @Bmza|| 6|.2362|-.0003 || 24| :9449|+.0004|| 7/-2756|-.005 || :3].012 | .0003 
4BIC10|} 1/4 |-.0003 6/8] -.0006|| .196 | -.006 || .012 ||".0003 | .0006 TEM24 || 7 |.2756/-.000S || 24) .9449/+.0004 || 7/.2756/-,005 || .5|.012 | .000S 
aprciz || 1/4 |-.0003 || 3/4|-.0004|| 7/s2 | -.008 | 016 || .0003 | coos | | SBm24|! 8|.3150|-.0003 || 24| :9449|+.0006]) 7|.2756]-.008 | .3| .012 | -0003 
= 3004 1 20006} | .98u2e || 9 |.3543|-.000s || 28/2.1024|s.0004 | 6 |.5180]-.005 || .3| .o12 | .0008 |, 
Serene oe 1720008 | 77elxcSooe || 34a | crook | loze. || Zoooe | Zoooe | | 208m28 || 20 |:3957| ~-000s || 28|1:1024|+:0004] 8|"3150|-:00 | 3] Lore | S000 
eel we i 3-/8|<"G008 || 3/se | 21008 | 2032 || Looos | Zoose| | 228m52 || 22 |-4332| --0008 || s2/1-2590| +0005 | 7|-2756|-:005 | <4] <o16 | :0006 | 
losrcee || a |-20008 ||228/8] 2.0008 || sae | -2008 | lost |] L0008 | Zooos | | 22832 || 12 |:4724| -.o00s || 3@]1-2596|+:0005 || 7|-2756]--005 | <4] .026 | 0008 
et Cis a pA Bent Banner - 14ause || 24 |-8012|-z0008 || 38|2.3700| s20008 | B|-s160|-2008 | 1s] 2020 | /o00e 
4/. -e . +e . ee 5/020]. a 
bossa 3/8 a 5-1/8 — Ys 77008 | 7OS2 |] 8888 | :2920 | | reEmss || 15 |.8906] ~.0003 || 35/1.3780] +.0005 | 8] .3160|-.008 | .5| .020 | .0004 | . 
deere | ne oe ne eee oe | 2808 | 88k |] :S008 | :Sote] | 2esmse || 26 | -4209| --0003 | 38/1 4962) +0008 | 10] -3937/-.008 |1-0] -040 | 0008 | « 
a aA ge os 720008 | $48, | 7008 | :O33 || -288 | -2020 1 | a7ewes | 27 |-6695] - 0005 || 44|1-7323] + .0005 | 12] .4382|-.005 | 1-0] -040 | -0004 | 
ganice2 |} 1-1/2|-.0008 ||2-8/8|-.0006 || 7/26 | -.005 | :082_|] :0006 | 10010) ee a tue maximum fillet radi 





















































given in the table. 


This specification does not control bearing corner 














































































































Snap Ring Dimensions for Ball Bearings, Types BC and BL 
CLEAR .OZ0 RAD. 7 je- 5 
Pay 
AB y Ant, 
MA. 
oO Bxpand 
position 
x 
Type BC Type BL c 
with Snapring 
DIMENSIONS in Inches 
BALL, BEARING CODE NUMBERS a B c D ” SF . (Rae 
Tolen|Toler. Toler. Toler.Toler. z 
Type BC) Type BL | Type BC|Type BL| | ¢ 005 |t .003 |+.000,-.020 ee .003 Miniwum |Ineb 
LO0BCO2G) 10BL02G 078 | .056 1.109 1+25/64/ .042 |.125 [1/8 |1-25/64/.016 
R2BCO2G) 12BL026 078 | .056 1.187 1 -7/16| .042 |.125 /1/€ |1-15/32/.016 
A6BCO2G) 15BL02G | 10BC0SG/ 10BLOS0 O78 | .056 306 1-35/64| .042 |.125 [1/8 |1-37/64/.016 
12BC035G| 12BL035¢6 -078 | .056 1.369 1-39/64| .042 |.125 |1/8 |1-41/64/.016 
27BC02G 17BL02G -O78 | .056 1.500 1-3/4 | .042 |.125 |1/6 |1-25/s2/.016 
15BCOSG | 15BL0SG 078 | .056 1.565 1-15/16] .042 |.125 |1/8 | 1-27/32/.016 
@OBCO2G) 2OBLO2G | 17BC030/ 17BL03¢G 094 | .056 1.756 - 1/16] .042 |.156 {1/8 |2-3, 016 
@5BC02G/ 25BL02G | 20BC03G/ 20BL030 094 | .056 1.958 2-17/64| .042 |.266 |3/16|2-19/64/.016 
Tolen Tolen i” 
004 le -000, - .020 

SOBCO2G; SOBLO2G | 25BC05G/ 25BL030 125 | .078 ° 2-21/S2| .065 |.156 |3/16/ 2-11/16/ .02¢ 
S5BCO2ZG| SSBLOZG | SOBCO3G/ SOBLO3SG +125 | .078 2.709 3 - 5/64| .065 |.188 /3/16/5 - 9/64/ .024 
40BC02G/ 40BL02G | SSBCOSG/ SSBLOSG -125 | .078 3.024 3-25, -065 |.188 /5/16/3-15/S2 | .024 
45BC02G/ 46BL020 125 | .078 3.221 3-19/32| .066 |.188 |5/16/3-21/32/.024 
SOBCO2G; 50BLO2G | 40BCOSG/ 40BL0SG +125 | .109 3.417 3-61/64/ .096 |.188 |3/16/ 3-55/64/ .02¢ 
55BC020| SSBLO20 | 45BCOSG/ 45BL0356 2125 | .109 3.812 4- 3/16) ,096 2188 [5/16/46 1/4 |.024 
60BC 026! SOBLOSG 2425 | .109 4.205 /64| .085 |.168 |3/16| 4-41/64/ .02¢ 
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Hese WAR MACHINES roe ow 
BOWER BEARINGS 


This war is a war on bearings. Every major piece of 
fighting equipment depends on the smooth operation of 
anti-friction bearings. And millions of these vital bear- 


ings in all the war zones are Bower Roller Bearings. 


ROLLER SEARING co. 
4, Michigan 


BOWER ROLLER BEARINGS Bowe 












This photograph shows 
a table fork blanking die 
produced by Olofsson 
Tool and Die Company. 





Good taste in selecting your table service is a source of pride fo 





you. Corresponding good judgment must be used by the manu- 





CHICAGO ENGINEERING OFFICE-600 SOUTH MICHIGAN AV 


facturer in selecting the proper equipment to do the job. Blanking 
dies required to produce millions of forks must be of unusual 
\ quality and endurance. Olofsson produces dies, jigs and gages 
\ that develop and finish special “‘mammoth or midget” machinery. 


TOOL AND DIE COMPANY 
LANSING, MICHIGAN 


eNvUE 











Seelegaagal eagacel deanna legiteee-oeen |e! 
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SHEET NUMBER . . . D-26 (cont'd from March) 
CLASSIFICATION .. Materials . 
SUB CLASSIFICATION . Ball & Roller Bearings 











Standard Dimensions and Tolerances 


For ball bearings Types BTS, BS, BIC & BT 
and roller bearings Type RS 


















































































































































































































































































































































Self-aligning Ball Thrust Bearings Type BTS 
DIMENSIONS AND TOLERANCES 
Cc | 
aes. ns ourSsite ———].__oursime =F] z 
DIAMETER B DIAMETER D DIAMETER E HEIGHT ALIGNING ||HEIGHT/RADIUS 
a Nominal [Toler Nominal [Toler.|| Nominal [Toler Nominal /Tolen|| Radius yr x r* 
Ma | Inch |+ or - || Mm] Inch |+.000 | Mm] Inch |+.000]/ tim] Inch |+or-|| Mm| Inch || Inch | Inch 
a3 
logrsu 910] .3937]|.0004 |] 30/1.1621|-.002 || 35/1.3780|-.002]} 15 | .5906|.005 |} a5| .98435 | .40@]/ .02 
1sBTsM §.15| .5906/.0004 || 35/1.3780|-.002 |] 38)1.4961|-.002/ 17 | .6693) .005 || 30/1.1812 | .486 | .02 
2osTsm | 20! .7874|.0004 || 40/1.8748| -.002 | 45|1.7717|-.002] 18 | .7087| .005 |! 35/1.3780 ] .638 |) .0¢ 
- 25BTSM 9 25) . 0004 | 48/1.8898| -.002 || 50/1.9685/-.002 |] 19 | .7480| .005 || 35/1.3780/ .492 || .02 
SOBTSM | 30/2.1811| .0004 |} 53|2.0866|-.002 || 59|2.3228|-.002 |] 20 | .7874| .005 || 40/1.5748 |] .650} .02 
S6BTSM | 35/1.3780|.0005 || 62/2.4409| -.002 || 67|/2.6378|-.002 || 23 | .9055) .005 || 50/1.9685/ .915 || .02 
aoprsu | 40/1.5748|.0005 || 64/2.5197/-.002 || 69/2.7165|-.002 | 23 | .9055/ .005 || 50/1.9685 | .862 |} .02 
45BTSM | 45/1.7717|.0005 || 73|2.8740) -.002 || 78|3.0709|-.002 || 27 |1.0630) .005 || 60/2.3622 | 1.126 || .02 
SOBTSM | 50/1.9685/.0008 || 78/3.0709| -.002 || 83|3.2677 |-.002 || 27 |1.0630| .005 || 65/2.5591 || 1.299 || .02 
M M SSBTSM | 55|2.1654|.0006 || 88/3.4646| -.002 || 94/3.7008|-.002]} 30 /1.1811/ .005 || *70|2.7559 1.276 || .02 
| GOBTSM | 60|2:.3622|.0006 || 90/3.5433/ -.002 || 96/3.7795|-.002 |} 30 |1.1821| .005 || 75|2.9528 ||1.496 || .02 
D GSBTSM | 65|2.5591|.0006 ||100/3.9370) -.002 || 105|4.1339|-.002 | 34 /1.5566| .005 3.1496 ||1.516 | .04 
ne od 70BTsM | 70/2.7559|.0006 |1103/4.0551/ -.002 ||109/4.2913|-.002 |} 34 [1.3386] .005 || 85/5.5465 || 1.677 || .04 
75BTSM | 75 |2.9528|.0006 ||110; 4.3307] -.002 ||114|4.4882|-.002 ] 34 |1.3386| .005 || 90/5.5455 || 1.819 | .04 
BOBTSM | 80/3.1496| .0006 /]115|4.5276] -.002 || 124/4.8819/-.002 | 37 /1.4567| .005'|/ 95/5.7402 | 1.915 || .04 
S5BTSM | 85)3.5465|.0008 || 125] 4.9213] -.002 || 138/5.4551|-.002 |] 40 |1.5748) .010 || 105/4.1539 | 2.161 | .04 
: QOBTSM | 903.5433) .0008 |135/5.3150/ -.002 | 141/5.5512|-.002] 40 |1.5746) .010 |} 110/4.5307 || 2. -04 
95BTSM | 95|3.7402| .0008 ||140/5.5118] -.002 || 151|5.9449/-.002 | 45.5/1.7126) .010 || 115/ 4.5276 || 2.3570 || .04 
mM 4 5 
Mall Bearings Types BS and BIC Roller Bearings Type RS Ball Thrust Bearings Type BT 
] T 
~ a " 
c Light Ser. only“ _ Fr d 
BALL AMD ROLLER BEARING DIMENSIONS AND TOLERANCES BEARING DIMEIS IONS 
Jone B Dr INDIVIDUAL PILLET ||ECCENTRICITY]}] Code CODB } = 
| haber BORE OUTER DIAMETER D |] RING WIDTH W || RADIUS || TOLERANCE |] Number | NUMBER = DIAMETER B OUTSIDE DIAMETER D HEIGHT 3 RAD. 
Nominal |[Toler. || Wominal |Toler. || Nominal |Toler. Rr* inch, max. | Type Wominal [Toler || Nominal |Tolen || Wominal ° 
[ “Inch | +.0000 [- Inch |+.0000 || Mm/ 1 000 || tie [Inch || Inner /Outer RS ix 4or- #,000 }j | res 
LIGHT SERIES | 
JBWMMISION SERIES 22 (Light) 
10BS22 J 10] .393S7| -.0005 || 30] 1.1812) -.0004 |] 14] .5512/-.005|) .6/.025 |) .0004/ .0006 10BTL § 10 +0004 4 26 12 | .4724).005 4.02 
Wasez 12) 4724) -.0003 || 32] 1.2598] -.0005 || 14) .5512/-.005]} .6/.025|| .0004| .0008 12BTL | 12| .4724],0004 || 28 12 | .4724|.005 ||.08 
isese2 } 15] 5906) -.0003 || 35/ 1.3780] -.0005 || 14] .5512|-.005/} .6/ .025|| .0004/ .c008 15BTL § 15 0004 jj 31 12 | .4724|.005 }].02 
i7s22 | 17 +6693; -.00035 40] 1.5748] -.0005 |] 16) .6299/ -.005// 1.0} .04 0004} .0008 18BTL 18| .7087 |;0004 35 12 | .4724|.005 |.02 
@8s22 || 20 +7874) = .0004 47| -1.8504) -.0005 18] .7087| -.005/| 1.0/ .04 -0005/ .0008 20BTL 20! .7874 |.0004 37 12 | .4724/.006 §.02 
aspsez 25] 19843) -.0004 || 52] 2.0472] -.0008 || 18] .7087| -.005|| 1.0] .04 |} .0005] .0010 25| .9843|.0004 || 45 14 | .5512/.008 |].c2 
sossez 30] 1.2821] -.0004 |} 62] 2.4409) -.0005 || 20] .7874| -.005/| 1.0] .04 || .0005/ .0010 0004 
268822 9} 35] 1.3780} -.0005 || 72] 2.8346] -.0005 |} 23} .9055/ -.005|) 1.0) .04 |] .0006] .0010 scues, = 2 “0008 = » — — ro 
40ps22 ff 40) 1.5748 -.0005 |} 80) 3.1496] -.0005 || 23) .9055) -.005 || 2.0] .04 || .0006/ .0010 <0 : ° ‘ s - 
4euse2 ff 45/ 1.7717] -.0005 || 85] 3.3465 -.0006 || 23) -9055) -.005]] 1.0] 04 || .0006] .0014 4 BH x jy eB ae | on eS TS 
sous J 50| 1.9685) -.0005 || 90] 3.5433) -.0006 || 23] .9055|-.005|/ 1.0] .04 || .0006] .co14 40BTL § 45/2-7727 |. = 26 | -6899/.008 9.08 
858822 ] 55] 2.1654) -.0006 || 100] 3.9370] -.0006 || 25] .9843]/ -.005/] 1.5] .06 || .0008) .0014 SOBTL § 50/1.9685 |.0005 | 74, 18 | .7067|.008 ].08 
SSBTL | 55|2.1654|.0006 || 78 18 | .7087/.005 |].08 
Gossee J 60| 2.3622] -.0006 || 110] 4.3307] -.0006 || 28]1.1024) -.005// 1.5] .06 || .c008| .0024 
SsBs22 9 65| 2.5592] -.0006 || 120] 4.7244) -.0006 | 31) 1.2205) -.005/| 1.5] .06 |} .0008/ .0014 GOBTL § 60/2.3622 |.0006 || 82 18 | .7087|.005 |.08 
YoRse2 ] 70) 2.7559 ~.0006 |} 125) 4.9213] -.0008 |] 31) 1.2205] ~.005|| 1.5] .06 || .0008] .oo16 65BTL | 65|2.5591 |.0006 || 20 20 | .7874|.005 |].08 
88822 75) 2.9526] -.0006 || 130] 5.1181 -.0008 |] 31/1.2205] -.005|/ 1.5] .06 || .0008] .co16 TOBTL 9 70|\2.7559 |.0006 || 95 20 | .7874|.005 1.08 
eons22 § 80] 3.1496] -.0006 || 140] 5.5116] -.0008 || 33} 1.2992] -.005/] 2.0] .08 || .0008|.0016 | soRs22] 75BTL | 75|2.9528 |.0006 ||100 20 | .7874|.005 1.08 
esasez ff 85| 3. =.0008 || 150] 5.9055) -.0008 1.4173] -.005|| 2.0] .08 |] .0010].0016 | esrse2 BOBTL || 803.1496 |.0006 |/110 22 | .8661/.005 ||.02 
se | | send =-sm eal gta =-sue | set eee] -e| 2] | it] cate | Sees] coe P wolo-sus Looe fo ates 
. =. . - - | 
1008822 a ee . ah +O}. ‘ 5 90|3.5433 |.0008 |j220 22 | .8661|.010 ||.02 
200] 35,9370] -.0008 |] 160] 7.0866] -.0010 |] 46] 1.8120) -.005 |] 2,0] .08 |] .0010] 0028 fl ,00Rs22] 95BTL | 95|3.7402 |.0008 {130 2s\|° “ono ca 
1OOBTL 1109 |3.9570 |.0008 1155 - 25 l 
DIMENSION SERIES 23 (Medium) [MEDIUM SERIES 
108823 J] 10) 3937] -.0003 |} 35] 1.3780] -.0008 |] 17] .6693|-.005]) .6/ .025]} .0004) .0008 oBTM 0004 
é : " -. , -. 6]. ; ‘ 2 10} .3937}. . -. F d " 
: 32] .4724) -.0003 || 37] 1.4567] -.0005 |] 17] .6693 -.005]] 1.01.04 || .0004/ .co08 15BT%™ || 15 So08 0004 38|2:3700 = Soe # Seis cos os 
ispees | 1s] 5908] -.0003 || 42] 2-6536| -:0005 || 17] 6693] -.005}| 1-0] .04 || .0004) -0008 208TH :7874 |.0004 || 40/1.5748)-.002/| 14 | . 2008 }.02 
yeas } 17] 6893] -.0003 || 47| 1.2804] -.0008 | 19] 7480] -.008]] 1.0] .04 || -0006] -o008 2eptu || 25| .9643/.0004 || 48|1.8998|-.002/25.s .6103|.005 ||.08 
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AAF Battlefront Engineers 
FIGHT to BUILD 


By JOHN L. KENT, Stof Sergeant, ASF. 


Air bases and landing strips for our rapidly advancing air forces 
are constructed the hard way. For frequently the mountain-moving 
beach-transforming aviation engineers start their “ground prepara- 


tions" with—not ‘dozers but guns. 





N THE THIRD DAY following in- 
O itial landings on the Normandy 
beaches, our fighter planes were 
landing, refueling, and taking off from 
newly built airstrips along these beach- 
heads. On almost airline schedule, 
transports of the 9th Troop Carrier 
Command would land with troops and 
supplies, immediately re-load with 
wounded, and head back for England. 
The operation of fighter planes, so 
vital for providing an air umbrella for 
our spearheading troops, and of cargo 


planes for the speedy evacuation of 
wounded, was made possible by our 
aviation engineers, who with a mini- 
mum of equipment built these landing 
strips and rehabilitated captured enemy 
airfields. 

When aviation engineers of the 9th 
Air Force Engineer Command beached 
their assault boats on the Normandy 
coast on D-day-plus-one, German 88’s 
were only 50 yd. away. The plan of 
assault called for an ELS (emergency 
landing strip) several kilometers from 


Aviation engineers cutting into a coral mountain on Saipan to provide 500,000 yd. of white 
coral for a B-29 base. Dozer at left is scraping loose material over a cliff for shovels at 
bottom to load into waiting 21/2 ton trucks. Roadway (upper right) to base was built by 
engineers—in but five days—to facilitate hauling. 


(AAF photo). 





the beach—but the engineers found the 
ground selected still in German hands, 

The advance detachment of the engi- 
neer battalion, under Lt. Col. John J. 
Livingston, immediately scouted for a 
more friendly piece of real estate. A 
new location was soon chosen, and 
despite German shelling and the activi- 
ties of lst Army liaison plane pilots, 
who insisted on landing during con- 
struction, the ELS was complete and 
open for initial business by noon of the 
same day. 

By D-day-plus-two, the strip was im- 
proved sufficiently to permit C-47’s to 
land with supplies and pick up the 
wounded. 

Because our air force’s effective 
ability to pursue the enemy depends on 
mobility of its base organization, the 
AAF has ‘instituted engineer battalions 
and regiments which go into recently 
captured territory or land with the as- 
sault troops to build air strips. Their 
job consists primarily of construction, 
maintenance, and camouflage of land 
ing facilities. Construction tasks vary 
from the hasty clearing of advance ait- 
strips by airborne aviation engineers 
to the special construction of large base 
fields in rear areas by motorized 
aviation engineer regiments. But in 
every case, emphasis is on speed. 

Having built a landing strip or main 
runway, the engineers must build facili- 
ties for refueling and arming aircraft, 
sheds for storage of gasoline and am- 
munition, and buildings for housing 
personnel and equipment. They must 
next provide for water supply, powe!, 
and lighting, also lay service and access 
roads adjacent to the landing area 
During all this time they have to pro 
tect themselves against both air and 
ground attack. If the airfield has just 
been captured, it is usually exposed t0 
vigorous counter-attacks by enemy 
ground troops as well as aircraft. Hav 
ing lost use of an airbase, the enemy 
doesn’t want us to use it either. 

As they build, the engineers must 
camouflage as much of their work a 
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First Lockheed P-38 lands on beach-head airstrip built by aviation engineers in France, 
soon after cross-Channel invasion. Aft right is a Piper L-4 liaison Grasshopper plane 
equipped with long ground-communication aerial. (U. S. Army Signal Corps photo.) 


ssible. Especially vulnerable  in- 
allations, such as ammunition dumps 
nd gasoline storage sheds, have to be 

|| hidden from enemy reconnaissance 
nd bombing planes. Aviation engi- 
neers know how to do all this—for 

ese soldiers are well-trained men. 

ey have been hardened and con- 
ditioned for their arduous tasks and 
dangerous missions by comprehensive 

rricula in training camps back home, 
in England, or in India. 

These units must be fully prepared 
for aggressive combat. After learning 
fo use rifle and bayonet, each man spe- 
ializes in the particular weapon with 


hich he is equipped, then goes on to. 


eam to handle any other weapon in 
we by the battalion, including the 
tatbine, submachine gun, and rocket 
auncher (bazooka). 

Airmindedness is fundamental with 
all aviation engineers. During their 
aning period, they are purposely 
stationed at airfields, where close con- 
lact with other air force personnel, 
tuipment, and facilities are part of 
heir daily life. 


Airborne Units 


Thus aviation engineers found no 
dificulty when, in the Spring of 1942, 
plans were announced for an airborne 
branch of the aviation engineers to sup- 
plement motorized and foot engineer 
roops. 

Modern war, being predicated on 
movement, requires speed for the most 
fective winning of objectives and in 
der to minimize losses of personnel. 
{parachute and glider infantry could 
nd behind enemy lines and seize stra- 
gic airports and installations—why 
ouldn’t aviation engineers either drop 
with them or glide in to repair these 
‘tured airfields? Answer: They 
could, 

Further, it was realized that there 
Would be tactical situations where air- 
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ports would be required in areas in- 
accessible to the regular aviation engi- 
neer battalions, due to the bulk and 
weight of their equipment. Need was 
also seen for rapid construction of ad- 
vanced landing fields for troop carrier 
and air support operations. Initially, 
units formed to achieve these objectives 
had to be equipped with material which 
would fit into the standard Army planes 
and gliders then employed, but new 
types afforded facilities for augmented 
weights and sizes of equipment. 

American ingenuity and teamwork 
went into contriving these first air- 
borrie battalions. Several manufactur- 
ers were approached, and there were 
careful studies to design the most suit- 
able type of equipment to go by air. 

With the enthusiastic cooperation of 
all concerned, sample pieces were avail- 
able for test in an incredibly short time. 
The U. S. Forest Service had de- 
veloped a light tractor for use in in- 
accessible mountain areas, which with 
some modification was found to be the 
best available for this type of unit. 

On Aug. 18, 1942, the Adjutant Gen- 
eral directed the Ist Air Force to activ- 
ate the lst Provisional Airborne Avia- 
tion Engineer Battalion at Westover 
Field, Mass. A nucleus of 100 volun- 
teers from existing aviation engineer 
units were the beginnings of this bat- 
talion. Intensive training was started 
and continued during the following 
weeks. Personnel who were not 
adapted to flying, or who could not 
stand up under the rigid physical pace 
imposed were “washed out.” 

On Aug. 29, a commitment was made 
to have two companies of the battalion 
ready to accompany the African Task 
Force. Assigned to Gen. Doolittle’s 
Air Force in the African invasion, they 
landed on the beach with the Western 
Task Force on Nov. 8. 

Combat, not construction, proved to 
be their first task. They formed part 





of an assault group which during the 
first day captured an airfield some miles 
inland. Meanwhile, the airfield had 
been bombed by our naval planes, leav- 
ing large craters in the concrete run- 
way. It was an all-night fill-and- 
smooth job—but the runway was usable 
for our P-40’s the next day. 

A real test, and a more spectacular 
one, occurred some days later when the 
need arose for the rapid construction of 
airfields near the battle lines. Back 
from the front flew some 50 planes .to 
the western fringe of Africa to pick up 
these engineers and their light equip- 
ment and fly them almost 1,000 mi. to 
two forward locations. One favorable 
site required only minor improvements 
to make it suitable for heavy bombers, 
and three days later Boeing Flying 
Fortresses were using this field. The 
other location, a new fighter field, re- 
quired more work. Some French 
equipment was picked up locally, and 
with the help of Arab laborers (paid 
with cigarettes) this field was ready 
for fighter planes in four days. 


Specialists for Hot Spots 


Airborne battalions do not displace 
regular aviation engineer units but 
rather are specialized units for special 
jobs. They have proved a means of 
doing hurry-up construction jobs ef- 
fectively at the hot spots. 

Airborne units are now carving out 
airstrips in the upper Chindwin River 
country of Burma. Earlier, aviation 
engineers landed with assault troops in 
Normandy and rehabilitated airfields in 
Brittany and Southern France. 

There will be many more landings on 
foreign shores. Beach airstrips, other 
landing facilities enabling our planes to 
provide air cover for our troops, and 
heavier runways for our cargo and 
troop transport planes will be in order 
—and they'll be built by the AAF’s 
aviation engineers. 
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REVERE Magnesium Alloys 
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Air ducts fabricated from Revere 
Magnesium Alloy Sheet for air- 
blanes which are being built at 
Consolidated Vultee Aircraft 
Corporation, Fort Worth, Texas, 
Divisi 


ON’T be misled by the inevitable fact that 

thus far the use of magnesium for structural 
purposes has been largely confined to the air- 
plane. As more and more of this remarkable 
light metal becomes available (and more is be- 
ing released every day ) you will find magnesium 
creating the new light metal age, in which a 
great many things that move will do so more 
quickly and economically and easily because 
Magnesium is used in them. 


‘Remember that it costs money to move any- 
thing —trucks, trailers, elevator cages, railroad 
cars, buses, anything. And it costs money to ship 
to, and move around a plant, the materials of 
which they are made. It takes effort to move 
such common articles as vacuum cleaners, hand 
tools, portable typewriters, chairs. Weight re- 
duction will be so important after the war! 


Revere Magnesium Alloys are available now 
in the form of sheet and plate, rod and bar, 
tubes and shapes, forgings and forging stock. 
The Revere Technical Advisory Service will 














LIGHT WEIGHT Is 
LIVELY WEIGHT! 
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gladly assist you in obtaining magnesium’s max ff 72% 
imum advantages...Write for your complimen- 

Cooli 
tary copy of the new 32-page booklet, “Revere [§ urera! 


utilize: 


Magnesium Alloys and the Light Metals Era.” § © pro 


flow b 





Silvers 


Mount 


THE FOUR REVERE MAGNESIUM ALLOYS 
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FORMABILITY Good Excellent’ =—=Fair * on 
STRENGTH Good Good Excellent Excellent’ | 1° 
WELDABILITY Excellent Good —= Excellent Excellent | die to 
DEEP DRAW Excellent Good Fair ‘ -, 
FORGEABILITY Excellent Excellent Excellent Excellent | "ere 
MACHINABILITY Excellent Excellent Excellent Excellent 
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COPPER AND BRASS INCORPORATED “ 


MAGNESIUM—ALUMINUM DIVISION rravit 
Founded by Paul Revere in 1801 


Executive Offices: 230 Park Avenue, New York 17, N.Y, 
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By A. HARRY CROWELL 
Registered Patent Lawyer 


more interesting recent patents on 
wviation developments granted by the 
U. §. Patent Office. Mr. Crowell will 
gadly furnish readers with free infor- 
mation on approximate cost and procedure 
in applying for patents and trademark 
registration. Address inquiries to him, 
care AVIATION, 330 W. 42nd St., New 
York City (18). Printed copies of any 
of patents listed are obtainable at a cost 
of 10c each, directly from U. S. Patent 
Office, Washington. 


page are digests of some of the 


Aircraft Propeller Design aims to provide 
tree swiveling of blades on universal joint 
bearing without root bending moments, 
permit lighter blade construction, give de- 
creased gyratory forces on plane, bring 
blade sections into close proximity to hub, 
and obtain higher natural vibration fre- 
quency of shaft-propeller system. Auto- 
matic adjustment is intended to effect a 
prescribed rotational speed for takeoff, 
cimb, and maximum speed, with feather- 
ing of blades at zero torque and minimum 
drag for flying or gliding when engine is 
inoperative, and high pitch position of 
slow rotational speed during steep glide. 
—2,865,214, filed Oct. 5, ’40, pat. Dec. 19, 
44, H. Reissner. 


Cooling System particularly adapted to 
aireraft engine contained within wing, 
utilizes air pressures over airfoil surface 
to provide flow of air through wing ducts, 
fow being regulated by automatically or 
manually controlled dampers or flaps 
laced along wing surface.—2,365,2238, 
ed Aug. 28, °40, pat. Dec. 19, '44, A 
Silverstein and F. R. Nickle. 


Mounting for Blades of propeller and rotor 
systems is intended to provide means for 
permitting angular adjustment in relation 

axis of rotation without development of 
appreciable friction while centrifugal 
— are acting on blades. Other fea- 

+e of invention include provision for 
i -centering stop arrangement adjusta- 
ne to permit blade folding and intercon- 
sation between pitch-change control sys- 
= and jump takeoff clutch ‘control 
as, latter is automatically tripped 
— blade pitch is manually adjusted 
_ high lift position.—2,365,357, filed 
wit 18, 40, pat. Dec. 19, ’°44, R. H. Pre- 

» assignor to Kellett Aircraft Corp. 





Variation of Win 

g Profile is accomplished 
mae mination of wing nose pivoted to 
abe wing and auxiliary front wing mov- 
yY connected to front face of wing nose, 
combo ans for swinging latter to vary 
ra and selectively spreading front 
te Tom face of wing nose to form slot 
flea een the two.—2,365,382, L. Bélkow, 
ray Fina 30, '41, pat. Dec. 19, '44, vested 

ien Property Custodian. 


computer for determination of center of 
ty of aircraft consists of two arc- 
vh coordinate scales, one for main 
br and other for nose wheel or tail 

eel, calibrated according to values indi- 


(Turn to page 261) 
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Supercharger Cooling Cap is designed 
to protect turbine wheel from hot ex- 
haust gas by effecting smooth and 
even turning of latter into slipstream 
and by providing minimum interfer- 
ence with heat radiation from buckets. 

In accompanying illustration, Fig. 1 
shows front view, Fig. 2 vertical sec- 
tion, and Fig. 3 plan view of turbine 
structure having wheel disk (1), bucket 
ring (2), shroud band (3), nozzles (4), 
and cooling cap comprised of walls (5) 
and (6) joined along edges (7) and 
spaced to define cooling air chamber 
(8). Outer wall (6) is curved down- 
ward at upstream portion (9) and de- 
cends downward beyond wall (5) at 
(10), thus providing smooth curved 
surface for flow of gas from top side of 
turbine. Cylindrical wall (11), with di- 
ameter at inner edge slightly greater 
than that of turbine wheel, surrounds 
and is spaced from walls (5) and (6) 
and forms with latter a downwardly 
curved annular passage (12) for flow 
of gas into slipstream. Extending 
across passage (12) are plurality of 
hollow cooling vanes (13) communicat- 
ing with air chamber (8) and the at- 
mosphere, curved downward to turn 





exhaust gas from turbine buckets and 
direct it into slipstream. Ram (14) 
faces in direction of slipstream and 
serves to convey air from atmosphere 
to chamber (8) which has discharge 


conduit (15). Elongated slot (16), 
formed by walls (5) and (6) at down- 
stream sides, discharges cooling air 
against turbine disk rim.—2,365,991, 
filed Feb. 14, '42, pat. Dec. 26, ’44, D. 
R. Shoults, assignor to General Elec- 
tric Co. 

Also related to cooling cap is inven- 
tion of J. S. Alford, covered in patent 
2,365,990, filed Feb. 14, 42, pat. Dec. 
26, ’44, and likewise assigned to Gen- 
eral Electric Co., comprising trap to 
eatch and retain any fragments thrown 
off by turbine wheel because of high 
operating speeds and temperatures, 
thus preventing damage to adjacent 
parts. Trap is constructed as part of 
cooling cap, serves as mounting means 
therefor, has thin inner wall spaced 
from wheel rim, and thick outer wall 
spaced from inner wall. During turbine 
operation, if wheel or shroud band 
fragment comes loose, it penetrates 
thin inner wall but is stopped by thick 
outer wall. 














Enemy Patent Data and Licensing Available 


Approximately 8,000 seized enemy 
chemical patents are covered in 388- 
page supplement and 360-page master 
index publications by Chicago Section 
of American Chemical Society and Sci- 
ence-Technology group of Special Li- 
braries Assn., according to announce- 
ment by Alien Property Custodian. 
Included are fields of metals and al- 
loys, textile and leather processing, 
a plastics, and other prod- 
ucts. 

The master index contains over 82,- 
000 references and numerical list of 
patents and applications, and supple- 
ment contains 1,700 classified abstracts 
of patents vested since earlier ab- 
stracts were prepared. 

Somewhat similar program is being 
followed with 37,000 seized mechani- 
cal, electrical, and other non-chemical 
patents. Two volumes have just been 
published and two others are sched- 
uled for early release. 


Complete sets of chemical and non- 
chemical abstracts may be purchased 
for $25 each from Alien Prgperty Cus- 
todian Office, Chicago 3, Ill., which 
will also supply prices of separate sec- 
tions of abstracts. 

Over 8,300 vested patents and appli- 
cations have been licensed by APC to 
more than 600 American firms and in- 
dividuals, and include products such 
as cutting tools, optical instruments, 
pyrometers, steel strip rolling equip- 
ment, porous cement, rayon tire cords, 
parachute fabrics and shroud lines, 
— rubber, and phenol for plas- 

cs. 

Licenses under patents may be ob- 
tained by any U. S. citizen, for ad- 
ministrative fee of $15, from APC 
offices at National Press Bldg., Wash- 
ington; 120 Broadway, N. Y. C.; 17 
Court St., Boston, Mass.; 135 S. La- 
Salle St., Chicago, Ill.; or Guardian 
Bldg., Portland, Ore. 
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THE RIGHT POWER FOR YOUR LIGHT PLANE 





It may be just a 65 hp engine for the 
simplest sort of post-war “personal” 
plane. 


But if it’s a Lycoming — that will 
help “sell” the plane. 


If.it's a Lycoming — it will have 
passed some 2,700 different and ex- 
acting inspections... 


If it's a Lycoming— it will have 
undergone all known laboratory in- 
spections, including X-Ray and Mag- 
naflux... 


If it's aLycoming—it will have 
been built, whatever its size, with 
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all the care and accuracy of the 
biggest precision aircraft powerplant 
made... 


It it's a Lycoming — it will be de- 
pendable, economical, easy to main- 
tain — and the man who buys the 
plane will recognize these facts. . 


In the field of lighter plane engines, 
there was probably none in the world 
with the pre-war reputation of 
Lycoming. Today that reputation is 
underscored by the records of tens of 
thousands of Lycoming training and 
operational military planes. 


The world has known Lycoming 




















for a long, long time. The world 
knows it better today than ever. 
And respects it more! 


For better, safer, thriftier planes... 


‘ _ (M 
you can’t beat Lycoming. to 
LYCOMING| 
AIRCRAFT ENGINES . . . 55-300 H.?. Apr. 
a Lycoming Division May 

Avco The Aviation Corporation oul: 
——, Dept. D-7, Williamsport, Pa. 
POWERED BY LYCOMING — THE ENGINE B® Not 
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WITH A PROVEN PAST AND A SURE FUTU 
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Hearings by the Senate 
Commerce Committee on Sen. 
Pat McCarran’s bill proposing 
to pool the interests of all air- 
lines in an American flag line 
corporation or “chosen instru- 
ment” were scheduled to start 
about the time you read this. 
Government official and pub- 
lic opinion seems strongly op- 
posed to the community cor- 
poration, and in favor of a 
competitive foreign - service 
system, aS advocated by the 
Airlines Committee for United 
States Air Policy, sponsored 
by the 17-airlines group. 
AllGovernment departments 
—Navy, Army, State, Post Of- 
fice, Commerce, the CAB, and 
others—are opposed to the 
McCarran bill. It is supported 
by Pan American and United 
Air Lines, by a minority of the 
Senate Commerce Committee, 
and by a fairly strong faction 
in the Senate. Expert opinion 
is that the bill cannot be 
passed by the House, and that 
the Senate could not over-ride 
certain veto by the President. 
Alexander B. Royce, Airlines 
Committee chairman,  ex- 
plained to the Commerce 
Committee that the 17 airlines 
do not expect destructive com- 
petition; they want two or 
three operators on routes 
where the traffic will support 
them. Many of the 17 seek no 
certificates at all. 

Hearings are near comple- 
tion on all foreign-service ap- 





Coming Up 


(Meetings and dates subject 
to wartime conditions under 
ODT regulations) 


10-14: ACCA Airplane 
Technical Committee (10- 
11) and National Airworthi- 
ness Requirements Commit- 
tee (13-14), New Orleans. 
Apr. 16: International Air Trans- 
rt Organization Meeting, 
avana, 

May 20-27: Pan-American Air- 
craft Exposition, Dallas. 
Oct. 31-Nov. 3: 1945 National 
Aviation Clinic, Oklahoma 
City. (Pre-Clinic confer- 

ences start Oct. 27.) 


Note: IAS m i i 

: ‘ eetings are being 
re-scheduled and will be an- 
nounced when dates are fixed. 


Apr. 
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Monopoly-Competition Battle Nears Climax 
As Curtain Rises on McCarran Bill Hearings 


. . » Rail interests move for “integration of trans- 
portation" . . . See action on airports by summer 
or fall .. . CAR-revise proposals . . 
. . CAA help on light planes clarified. 


. Re ‘copter land- 


plications, hence the Board 
will be ready to give some de- 
cisions this Summer and Fall. 
Since the existing law calls for 
competition, issue of any for- 
eign-service certificates would, 
per se, extend the Govern- 
ment’s competition policy. And 
since the Senate Committee 
has asked the Administration 
to withhold policy action 
pending Congressional deci- 
sion, probably no route permits 
will be forthcoming until 
Capitol Hillapproves. And, for 
that reason, settlement of this 
years-old controversy cannot 
be much longer put off. (Also 
see page 211.) 


Move for “Integration of 
Transportation” 


Affecting the monopoly- 
competition battle is a new 
move by the Transport Assn. 
of America, acting for the rail- 
roads, for “integration of 
transportation.” This would 
lead to inclusion of. aviation 
under a new Transportation 
Department, or under the In- 
terstate Commerce Commis- 
sion. Sen. Ernest W. McFar- 
land (D. Ariz.) introduced a 
bill calling for a study and re- 
port on a coordinated trans- 
portation policy. 

McFarland’s bill is pending 
before the Senate Interstate 
Commerce Committee, which 
lost jurisdiction over aviation 
ten years ago and is now try- 
ing to regain it in the inter- 
est of “integration.” Toforcea 
test of Interstate’s jurisdic- 
tion, a duplicate of the Lea 
bill (revising civil air law) was 
placed before it, and Sen. 
Josiah Bailey, of the Senate 
Commerce Committee, offered 
a resolution discharging Inter- 
state from further considera- 
tion of major air measures. 
These actions gave rise to an- 
other proposal, often repeated, 
to set up a permanent avia- 
tion committee in the Senate. 
Defeat for both that and In- 
terstate Commerce was being 
predicted at this writing. 

Interdepartmental conflict in 
the Government continues to 
prolong the uncertainties of 





aviation, as it has always done. 





Even when all the questions— 
of the flag line, of air demands 
of railroads and steamship 
lines, of revision of the civil 
air law, and of the proposed 
integration of all transporta- 
tion—are settled, there is 
nothing to prevent their being 
brought up again. 

The British government has 
decided to stand by its chosen 
instrument policy, with rails, 
shipping, and other airlines 
participating in British Over- 
seas Airways Corp. On this 
score, the Airlines Committee 
argues that an American for- 
eign-service competitive sys- 
tem can operate smoothly 
alongside British monopoly. 


See Action on Airports 
By Summer or Fall 


Meantime, the schedule calls 
for early hearings on Sen. Pat 
McCarran’s bill providing for 
a national airport program. In 
the House of Representatives, 
the Interstate & Foreign Com- 
merce Committee, which has 
aviation jurisdiction, has other 
duties, and so will not get 
around to the airport legisla- 
tion for some time. 

There are several bills, in- 
cluding one by Rep. Jennings 
Randolph (W. Va.) requesting 
about 3,000 new airports, also 
improvements for some of the 
3,000 already in existence, in 
accordance with recommenda- 
tions to Congress by CAA. Rep. 
Clarence Lea’s airport bill is 
included in his omnibus meas- 





ure to revise the Civil Aero- 
nautics law, which has been 


customers. 


same route. 





exhibit of these items under actual 


the center of a fight for more 
than a year. 

There is no doubt that out 
of the several bills will come a 
substantial airport program, 
probably this summer or fall. 


CAR-Revise Proposals 


CAB has begun considera- 
tion of Parts 20, 43, and 60 of 
the Civil Air Regulations with 
intent of rewriting some pro- 
visions. More than a dozen 
changes have been made since 
the last circulation. 

Time between physical ex- 
aminations is lengthened in 
the proposed draft. Minimum 
age for certification would be 
reduced from 18 to 16, and 
student permits would be lim- 
ited to 24 mo. Written exami- 
nations would be eliminated, 
and minimum time in the air 
for private license would be 
cut from 35 to 30 on three- 
controls from 25 to 50 on two. 

CAA and CAB’s Safety Bu- 
reau seemed still not agreed on 
proposed elimination of spin 
tests in favor of slow maneu- 
vers. Horsepower ratings on 
pilot records would be dropped 
in favor of recent experience 
on types of craft in which 
passengers are to be flown, in- 
cluding non-fare-paying ones. 
Part 43 would provide for an- 
nual inspection instead of the 
present 100-hr. inspection. 


Re ’Copter Landing Areas 


Charles I. Stanton, deputy 
CAA administrator, recently 





said he expected parts of many 





ONE-THIRD MORE CALLS...TWO DAYS LESS TIME 
Toting business briefcase, Gordon Verrier, West Coast service engineer 


for Breeze Corp., boards Taylorcraft he pilots to make regular calls on 


Clocking of his recent 4,000-mi. air swing through Arizona, 
New Mexico, Texas, Oklahoma, and Kansas showed plane had enabled 
one-third more calls than possible by other means of travel. Moreover, 
trip was completed in two days less time than formerly required on 
Equipped with company products, plane provides practical 


flying conditions. 
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MODEL37 
“204 PASSENGER VERSION 


CONVAIR 37’S INNARDS 





How interior of Consolidated Vultee’s 204-passenger transport will be arranged for transocean clientele is 
depicted in these three cross sections. Layout of two decks is seen in top view, followed by individual deck 
plans showing passenger seating, lounges, rest rooms, cargo facilities, and other details. Circular inter-deck 
staircases will be noted at each end of passenger compartments. Plane (shown in model form on page 216 
Mar. Aviation) will mount six pusher-type engines. Length of craft is to be 182 ft. and wing span 230 ft. 





airfields will be set aside for 
helicopters when they are nu- 
merous. Because of their dif- 
ferent flying characteristics, it 
will be CAA’s obligation to in- 
sure safety for both fixed and 
rotary wing aircraft without 
imposing nuisance regulations 
upon either. 

It is probable, however, in 


become popular, in the opin- 
ion of Sen. Pat McCarran. He 
has introduced a bill, which 
the Senate Judiciary Commit- 
tee has reported favorably, 
making the theft of an air- 
plane in interstate commerce 
a federal offense, with heavy 
penalties attached. The Com- 
mittee’s report reasons that 


Stanton’s belief, that opera-|stolen airplanes could, in a few 


tors of helicopters may not be 
interested in airports, as such, 
preferring isolated ground— 
except the larger rotor-craft 
in commercial service. 

CAA has recently acquired 
one helicopter—an ancient 
Sikorsky—and it has one heli- 
copter pilot, Lynn Probst, who 
will assist in experiments. 


Plane-Theft Crackdown 


When there are lots of air- 
planes, stealing them might 





* OBITUARY * 


Jack Knight, veteran pilot in- 
strumental in proving feasibility 
of airmail service by coast-to- 
coast flight in 1921. He com- 
menced his flying activities in 
World War I, later became mai} 
pilot, then was successively as- 
sociated with Boeing Air Trans- 
port when it took over part of 
transcontinental route and with 
UAL when it took over BAT. 
In 1937 he became director of 
public education for UAL, joined 

after start of World War 
II, and later went to South 
America for Defense Supply 
Corps. 


Col. Edgar S. Gorrell, president 
of ATA since its formation in 
1936. He was graduated from 
U. S. Military Academy in 1912, 
served with Aviation Section of 
Signal Corps, was member of 
Bolling aeronautical materiel 
mission in World War I, became 
chief engineering officer of AEF 
Air Service and, later, its chief 
of staff. He represented govern- 
ment in many international avi- 
ation conferences. Following his 
resignation from Army in 1920, 
he entered private industry. As 
head of ATA, he participated in 
activities to obtain increased 
Federal appropriations for air- 
way safeguards and was also 
concerned with various legisla- 
tion affecting aircraft industry. 
He was recipient of manv honors. 
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minutes, be beyond jurisdic- 
tion of the State in which the 
theft occurred. All airplanes 
certified by the CAB would be 
regarded as in interstate com- 
merce. 


CAA Help on Light Planes 
Clarified by Geisse 


The CAA has no intention 
of manufacturing an airplane 
for the personal flying market. 
This statement was made by 
John Geisse, assistant to CAA 
Administrator T. P. Wright, to 
allay misgivings stirred up by 
CAA’s proposal to carry on ex- 
perimentation for the improve- 
ment of light plane utility. 

Mr. Geisse said that neither 
he nor Mr. Wright had de- 
preeated any existing air- 
planes. He said CAA does be- 
lieve, with many in the indus- 
try, that prewar airplanes, at 
prewar prices, cannot attain 
anything approaching the po- 
tential mass market. 

CAA, he said, proposes to as- 
sist in the advancement of de- 
sign with improved regula- 
tions, providing all available 
information, and underwriting 
the cost of some experimental 
development. 


* $POT CHECKING x 


U. S. has “almost no” legal 
rights to postwar commercial 
use of wartime flying bases it 
has built on foreign soil, stated 
Attorney General Biddle in his 
recent report to Congress, but 
he holds that rights to these 
bases “should be obtainable 
without difficulty.” 


Following State Department’s 
earlier announcement of Amer- 





ica’s acceptance of temporary 


international agreements, Pres. 
Roosevelt in mid-March sent to 
the Senate the International 
Aviation Treaty, which would 
establish an Aviation Council 
and affirm each country’s con- 
trol of its air. 


His appointment as Secretary of 
Commerce puts Henry A. Wal- 
lace in control of CAA. One of 
his first moves was invitation to 
William A. M. Burden to con- 
tinue as Assistant Secretary of 
Commerce for Aviation. Mr. 
Wallace has stated his aes 
of broad federal civilian bend 
aid, and he has begun taking 
flying lessons as an evidence of 
Department’s interest in per- 
sonal aviation. 


NATS has now become a sepa- 
rate command operating under 
Fleet Adm. King, a change from 
former division operation. Rear 
Adm. Reeves heads new com- 
mand, which will have three 
major wings—Atlantic, Pacific, 
and Ferry. 


Feederline field survey by Fair- 
child company indicates postwar 
market for 500 to 600 short-haul 
craft within initial three-year pe- 
riod. Forecast is 3.5¢ passenger - 
mile rate, with direct flying cost 
of 17¢ to 20¢ per airplane-mile. 
Plane, says company, might cost 
from $50,000 to $70,000 and have 
range of some 230 mi. with full 
payload, 315 mi. with 70 percent 
optimum payload, and an abso- 
lute range of some 470 mi. with 
35 percent payload. Flexible ca- 
pacities for 8 to 12 passengers 
and 200 to 1,000 lb. of cargo are 
indicated, with cruising speed of 
165 mph. 


Survey of postwar light plane 
possibilities by Aeronca com- 
pany indicates nearly 60 percent 
of personal planes will be em- 
ployed postwar by rural dwell- 
ers, with another 10 percent 
used by suburban _ residents. 
Study was based on more than 
6,000 letters received by com- 
pany. 


A Foundation for Industrial Re- 
seareh has been established by 
University of Wichita, following 
contribution of $450,000 by local 
business and industry. Beech 
and Cessna companies each gave 
$100,000. 


Publications: Issued by CAB 
Safety Bureau is new Safety 
Bulletin No. 166.45, ‘“‘ Do 
Pilots Have Mid-Air Collisions 
and How Can They Be Avoided?” 
Diagrams and tables illustrate 
ublication, and pilot quiz is 
eatu ... ATA has new pam- 
phlet titled ‘Keep America’s 
Aviation Strong.” It accents 





prime role played by air trans- 
























































port . . . CAP also has qa 
pamphlet. Called “The Civil Air 
Patrol League Asks Your Opin. 
ion,” it promotes new member. 
ship to continue CAP activities 


! . 

As now outlined, ACCA’s per. 
sonal aircraft council 
development program wo 
cover fully 16,752 communities, 


Recently revealed tow of Wag 
CG-4A glider by Curtiss Com. 
mando for distance of 1,320 mj, 
in 7 hr. 45 min, is called longest 
non-stop record. Made by AT¢ 
personnel, flight was from Ka. 
rachi, India, to field in Caleutt, 





area, Old record is put at 
1,117 mi. 
Lockheed Constellation con. 


signed to PAA for ATC duties 
has set new Los Angeles-Miami 
mark of 8 hr. 43 min. non-stop, 
Distance is gaged at 2,500 mi. 
Average speed was figured at 
300 mph. 


Just how Aeronca Sales Mana- 
ger Al Bennett teaches those 5 
to 12 year old youngsters how to 
fly is now revealed for the gen- 
eral public in Wingmen of To- 
morrow, a new film released by 
Universal Pictures. 


Douglas’ iant B-19, recently 
fitted by ATSC with new Allison 
engines, is now being converted 
into a mammoth air cargo 
carrier. 


Modification centers are credited 
with having shaped up some 
50,000 combat planes during 
their first three years of work. 


Bell Aircraft will mark its tenth 
anniversary this year. 


"Copter being built by P-V Engi- 
neering Forum for Navy _ will 
shortly be ready for flight. Com- 
pany calls it world’s largest. 


New Double Wasp engines rated 
at 2,100 takeoff hp. are being 
installed on production models 
of Fairchild C-82. Packet. 


Figures have it that more than 
7d planes are crossing Atlantic 
each day for ATC. 


A special aircraft products sub- 
division has been organized by 
SAE Aeronautics Div. to expe- 
dite cooperative work on engi- 
neering problems. 


CAA says use of a government- 
owned airplane in_ con 

termination program has saved 
more than $4,500 in fares, sub- 
sistence, and salary time. Fig- 
ures are given to indicate value 
of plane to businessmen. 


“Propeller Theory,’ new_ 32- 
aoa, color booklet issued_by 
Curtiss-Wright Propeller 

graphically explains factors, 
angles, and aspects of airscrew 
design and operation. 
New England Council, Statler 
Bldg., Boston, has pre 

large chart depictin ten 
plan for airport deve opment in 
area. 


AMERICA AT WAR 


Aviation's Communique No. 3? 


If the full potentials of aerial 
bombardment, incendiary wal- 
lops, and shooting are not con- 
clusively realized as a result of 
the air war on Germany, the 
new and different demonstra- 
tion being slung at Japan may 
do the trick. Germany’s dura- 
bility under Allied air attack. 
which has reached a maximulp 
of about 8,000 airplanes in one 
day, has been disappoin 





air power enthusiasts, 
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Aircraft types flying Bellanca-built 
components and equipment include the 
Me, B-26, Mars, Helldiver, B-24, 
PBM-3, C-109 and A-30. 













THE KEYNOTE OF BELLANCA WAR WORK 


Long before Pearl Harbor, Bellanca __ the record” of Bellanca performance. 


ited 
_ began building United Nations aero- Approval of the company’s inspection 
ork. armament. Since then many thou- system has been awarded to Bellanca 


sands of aircraft components, in great in the AAF’s “Approved Quality 
variety, have been delivered to the Control Rating.” War work at the 
Army Air Forces and the United Bellanca plants has topped a quarter- 
States Navy. The manufacturing skill century of Bellanca leadership in 
of the Bellanca organization is “on American aviation. 
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Floats for Na lanes are 
engineered and built by Bellanca. 
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PLOMB DISTRIBUTORS HAVE MORE THAN QUADRUPLED 


is be 

DELIVERIES TO ESSENTIAL INDUSTRIES DURING WARTIME § = 

attac 

objec 

ie prest 

os Plomb Distributors throughout the nation have done a mag- = | 

nificent job of getting Plomb Tools into the hands of the men pre 

425 who need them to speed war production and maintain other borir 

400 DELIVERIES essential activities. Asia 

THROUGH PLOMB They have multiplied deliveries over four times in spite of aaa 

375 war handicaps in service and personnel. Look at their record: Briti 

DISTRIBUTORS TO As compared to 1940 they delivered in, t] 

350 ESSENTIAL USERS 86% more tools in 1941, Th 
203% more tools in 1942, y 

325 SINCE 1940 264% more tools in 1943, and ot 

300 416% more tools in 1944. nal 

975 And in 1945 Plomb distributors will continue to carry large com 

stocks to fill the needs of those men and industries eligible to 225, 


250 
225 | 
200 
175 | 
150 
125 


buy Plomb wrenches, sockets, screwdrivers and other tools 
for essential work. 
IN ADDITION— 

Plomb factories were a major direct supplier of fine hand 
tools of special design to the armed services and essential war 
plants. — Plomb Too! Company, 2221 Santa Fe Avenue, Los 
Angeles 54, California. 








1941 1942 





1943 


266 AVIATION, April, 1 






















more conservative per- 
who merely hoped for 
wre curtailment of manufac- 
sing than has been realized. 
¢ the enthusiasts will say 
sat not enough airplanes 
we used in the European 
x to attain the required 
tion of life and instal- 
s, In Japan they will see 
ter air power used—if the 
lasts long enough. Promi- 
mt contributor to this greater 
mee, the Boeing B-29’s have 
dy made strikes in flocks 
¢ over 300. Boeing-Wichita 
ine has delivered more than 
900 Superfortresses. Anyone 
van guess that total produc- 
¥ion is headed toward 500-odd 
‘er month. Jap objectives can 
te hit by formations of 1,000, 
2000 B-29’s, depending on the 
From near bases 
which will be captured, these 
airplanes can drop a wallop 
that Germany has never felt. 
- In addition, aviation hitting 
may include forces of 
heavies, attack planes and 
| fighters, equal or greater than 
those that have been working 
Europe. They can base on 
isands closer than England is 
to Germany, and they can 
pack more destruction. Then 
there is the United States 
Navy. which can put up sev- 
eral-thousand-plane attacks, 
as recently demonstrated. It 
is believed that the size of 
Japan will permit deck-based 
attack planes to reach every 
objective in that country. And 
presumably when the mines 
are cleared from entrances, 
Navy can go into the Sea of 
Japan and easily reach neigh- 
boring installations on the 
Asiatic mainland. 

Still to be added will be the 
sea and land air forces of the 
British. If the Russians come 
in, that will be so much velvet. 
Thus Japan faces the possibil- 
ity of being hammered by ten 
to twenty thousand airplanes 
all on the same day; or even 
more. Its area is 150,000 sa. mi., 
compared with Germany’s 
225,000 sq. mi., and its factory 
concentrations are more pro- 
hounced. It looks like pretty 


ee 





rough treatment in store for 
Japan, and it promises a new 
yardstick for the air power ex- 
perts to use in their argu- 
ments. 

Opposite side of the World, 
the Germans are not only 
taking the beating of as many 
as 8,000 AAF-RAF planes in a 
day, but also the air blows 
from the Russians on the 
other side. 

Possibly postwar surveys will 
show approximately what the 
air attack prevented the Ger- 
mans from manufacturing, 
what it prevented them from 
delivering to their army, and 
how much it damaged their 
will to live and fight. Though 
some observers are disap- 
pointed, no authority has sug- 
gested that lives and material 
and energy put into aviation 
has not paid off better than 
any other war investment. 

Gen. H. H. Arnold, chief of 
the Army Air Forces, in his 
second annual report, says 
that air power has replaced 
naval power as America’s first 
line of defense. He says that 
future aggression will use air 
power first, hence we must be 
prepared to meet it. The Gen- 
eral advocated intensive air 
research, maintenance of air- 
plane productive capacity and 
bases, and a continuous, fully- 
equipped, air training program 
for peacetime. 


* CALLING NAMES « 


C. Edward Leasure has resigned 
as chief examiner for CAB to go 
into private legal practice in 
Washington. He assisted in set- 
be up CAA organization in 
1938. 


Geoffrey F. Morgan has been 
retained as special consultant to 
ACCA. On loan from Douglas, 
he will fill speaking engagements 
and assist in Chamber’s air 
power and landing facility pro- 
grams. 


Tom O. Duggan, recently elected 
pres. of Aviation Distributors & 
Manufacturers Assn., has gone 
to Europe to serve U. S. armed 
forces as auto parts expert. 


Theodore N. Law, following 
election as pres. of Alaska Air- 
lines, is leaving for Anchorage 








to reorganize company. 
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AIR INSURANCE BY AIR 
Here is home office of National Aviation Underwriters, newly organized 


by Kratz Corp. at Kratz Airport, 


St. Louis. One of first insurance 


Companies to be formed by an aviation interest to offer lower cost 









t cover sales territories. 
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overage for personal flyers and airplane owners, National writes reciprocal 
ype policy which pays yearly refund on unused premiums. 
PT-19 (right) has received approved certificate and is used by company 


Fairchild 





and surface vehicles. 


Harbor. 





THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 


Gas turbine and propeller power plants probably will 
be tried in heavy military aircraft before the war is 
over. Opinion among engineers now is that efficiency 
can be obtained in heavy gas turbines, but they don’t 
know about small ones. Heavies will be tried on ships 


Prestige of the Civil Aeronautics Authority is high as 
result of efficiency and skill in discharging its war job, 
now almost completed. The spotlights are on Pogue, 
Warner, and Wright. Both CAB and CAA, trimmed 
to skeletons of manpower, 
records of policy and routine work done since Pear1 








Experiments with short stack jet auxiliary thrust from 
reciprocating engines gives rise to an idea on which 
some technicians are commenting cautiously. Because 
reciprocating engines have a higher compression ratio 
than can be obtained with turbine compressors, higher 
efficiency might be obtained by diverting the full 
energy of reciprocating engines into jet exhaust thrust. 


have piled up impressive 


Among future air battles of Washington, after taps 
for the flag-line corporation rumpus, will be one to 
create an air chair in the President’s cabinet. The 
opposition will want, instead, a Secretary of Transpor- 
tation under whom aviation would be lined up in a 
perpetual compromise with ships, motors, and rails. 
Another scrap will be waged by powerfully combined 
local groups who want air services everywhere, againsi 
the Board and the Post Office and economy advocates 
in Congress, who want aviation to pay as it goes. 


The Stubblefield Award is herewith designated to the 
scientists of Japan for notable progress in making air- 
plane fuel from apple cider. 


War tempo, crowding, scarcities, are now routine in 
Washington. One gets impression that conflict, as 
waged here, could go on for a generation if necessary. 
Topside administration of the war is, meanwhile, 
orderly, more or less efficient, and confident. 








Louis F. Sperry, v.-p. and treas. 
of Bell, has resigned and will 
become an officer of a N. Y. 
bank handling Bell business. 


Donald G. MacDonald, 
serving in Pacific on military 
leave from UAL, has_ been 
awarded Legion of Merit for 
helping develop Alaskan div. of 
ATC. Returning to UAL from 
military service, Maj. T. Lee, 
Jr., has become supt. of train- 
ing at Chicago hq. Glenn W. 
Evers is now air cargo mgr. in 
N. Y¥. C., and W. J. Hartland 
takes similar job in Seattle. 


Gage Mace, T. G. Williams, W. 
P. McFail, and H. Gallemore are 
named mers. of operations for 
AA in Los Angeles, Chicago, 
Nashville, and Ft. Worth, re- 
spectively. New company plant 
mgr. at La Guardia Field is 
John W. Burke. 


Lt. Col. 


Donald S. Sprague heads avia- 
tion dept. of Turco Products, 
industrial chemicals maker. 


James Thomson was appointed 
to military programs staff of 
C-W propeller div. to handle 
company’s export liaison and 
foreign customers contacts. 


Herbert O. Fisher, Curtiss- 
Wright test pilot, is back in 
U. S. after ten months in CBI 





and African theaters demon- 
strating C-46 Commando. 


Col. Leslie P. Arnold, AAF, has 
returned to EAL and resumed 
duties as asst. to pres. and gen- 
eral mgr. Maj. Albert E. “‘Pete’’ 
Blomquist, AAF, has resumed 
his former post as company's 
airport engineer. 


Edward P. Joyce became chief 
accountant for Bell Ajircraft 
Corp., Niagara Frontier div. 


Sam J. Irvine is newly elected 
pres. of Aero Supply Mfg. Co.., 
Corry, Pa., Aircraft hardware 
and accessories maker. 


Tracy Walsh was appointed 
asst. to v.-p. in charge of oper- 
ations of Braniff Airways. 


Edward C. Wells, noted for de- 
sign work on Boeing B-29, hus 
received the Fawcett aviation 
award, given annually for great- 
est scientific contribution to 
aviation. 

Hubert C. Watson, formerly 
with PAA, is now with Walter 
Dorwin Teague, industrial de- 
signer, as consultant on aviation 
design. 


James F. Good is new factory 
supt. of Convair’s Miami div. 


(Continued on page 212) 
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Formidable U.S. Jet-Power Program 
Heralded by Lockheed’s Shooting Star 


... February warplane output 6,286; lag is 3 percent 
. .. Aircraft sent to French . . . Give surplus-plane 
details; foreign disposal to FEA . . . Rotor-craft air- 
worthiness . . . For prodigious research ... Perfect 
heat de-icing . . . Wright reveals Cyclone "7". 


Revelation of Lockheed’s|that two or three of the air- 


P-80 Shooting Star fighter 
marks the beginning of a jet- 
power program that is ex- 
pected to build steadily up- 
ward and may come near 
topping the aviation program 
before peace. 

Lockheed says that the P-80 
has more speed than any 
other airplane, which probably 
means around 600 mph. Its 
range is said to equal that 
usually needed by convention- 
al fighters. Hydraulic aileron 
boost and electrically-operated 
flaps aid maneuverability. Its 
rate of climb and load capa- 
city are reported good. Poten- 
tial bad effects of air com- 
pressibility on the wings at 
high speed are modified with 
knife-like leading edge. 

Four Lockheed plants and 
the North American Aviation 
plant at Kansas City are con- 
centrating on the initial P-80 
program. It is_ specifically 
noted that the P-80 was de- 
signed, built, and flown by 
Lockheed and the Air Techni- 
cal Service Command in 143 
days. It is believed other jet- 
powered designs are nearing 
the production stage, and that 
these will occupy other plants. 

The P-80’s single-jet engine, 
now in the beginning of mass 
production by General Elec- 
tric and by both the Allison 
Division and its parent, Gen- 
eral Motors, generates more 
thrust than any other aircraft 
engine, according to an- 
nouncements. This means 
that its thrust is greater than 
that of present 3,000 hp. re- 
ciprocating engines. 
credit is given to pioneer jet 
development by British 
Commodore Frank Whittle. 


Apparently by agreement c 


with Army Air Forces, the 
British announced that, in 
addition to their RAF Gloster 
Meteor, they have another jet 
fighter in advanced develop- 
ment by De Havilland Air- 
craft. The Meteor, produced 
by Gloster, is powered by 
Rolls-Royce twin jets. It is 
the first Allied jet plane to 
be in action against the 
enemy. , 

Unofficial reports indicate 
that one or more manufac- 
turers of big transport planes 
have orders to experiment 
with gas - turbine - propeller 
power plants. It is known 


Much] | 
Air persis 





lines are interested. 


February Output 6,286; 
Lag is 3 Percent 


Aireraft production in Feb- 
ruary totaled 6,286, which was 
3 percent below schedule. 
However, the daily rate was 
up 9 percent from 242 in 
January to 262 in February, 
a short month. It was the 
fourth consecutive month in 
which the industry failed to 
meet its goals. Main reasons 
given were labor shortage and 
design changes. The Army 
draft has put some plants in 
very serious situations. 

Production in January was 
6,535, December 6,697, Novem- 
ber 6,747, October 17,429, Sep- 
tember 7,598, August 7,939, and 
July 8,000. High point was 
March figure of 9,118. 

WPB’s report said that Boe- 
ing’s Renton-Seattle facilities 
had fallen short of schedule 
on B-29’s, but the loss was 
made up by the other Super- 
fortress plants. Boeing is still 
in process of moving all final 
assembly into the Renton 
plant and of stopping produc- 
tion there of B-17’s. 

Breakdown for February: 
Bombers 2,263, off schedule 4.3 
percent; fighters and Naval 
reconnaissance 2,873, off 2.3 
percent; transport 604, .6 per- 
cent ahead; and trainers 207, 
on schedule. February lags 
were entirely in critical mod- 





els. ‘The shortage is serious 
because the schedules in many 
cases were less than actual] 
military requirements. 

The industry produced be- 
tween July 1, 1940 and Jan. 1, 
1945, 245,845 airplanes, includ- 
ing 28,471 bombers, 19,776 
fighters, and 19,547 transports. 


Aircraft Sent to French 


Up to the end of 1944, $92,- 
000,000 worth of airplanes. 
plus $14,000,000 worth of parts, 
were delivered by the United 
States to the French. The 
U. S. Navy furnished four 
squadrons of aviation, with 
continuing replacements. OWI 
reports that 1,091 airplanes 
were shipped directly from the 
United States to the French 
Army, including 319 bombers, 
494 fighters, and 157 trans- 
ports. 


Give Surplus-Craft Details; 
Foreign Disposal to FEA 


Surplus airplanes of civilian 
and military types totaled 31,- 
246 at this writing, including 
7,013 sold, of which 5,400 were 
used in the War Training 
Service of CAA. Of the 21,- 
066 military planes included 
in the above total, about one- 
third are primary trainers, of 
which 604 have been sold 
Surplus of transports, mostly 
DC-3 types, some -Lockheeds, 
together with 14 Budd Cone- 
stogas, now total 187, of which 
131 have been allocated to the 
airlines and some to foreign 
governments and _ airlines. 
Some, like C-76 Caravans, are 
not suitable for civilian use. 

After a long controversy, 
the Surplus Property Board 
has placed foreign disposal 
of aircraft specifically under 
control of the Foreign Eco- 
nomic Administration (part of 
the State Department) which 








R-6'S EN MASSE 


Striking strides in art of mass-producing helicopters is evidenced by 
this photo of Nash-Kelvinator’s Detroit plant, where AAF Sikorsky R-6’s 


are coming off line. 


Fuselages are constructed in sections, cabin and 
tail boom being brought together on conveyor track. 


In background, 


forward sections are seen on wheeled carriages which move them on 
track during initial assembly phases. This ‘copter mounts 245-hp. 


Franklin engine. 
is about 5 hr. 


Its top speed is put at 100 mph., while cruising range 
AAF uses craft for reconnaissance and for transport of 


wounded and marooned personnel from areas difficult to negotiate by 


ground. 
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holds that disposal of aircraft 
is an important consideratig 
in international relations, 
Priorities regulations 
surplus planes has been de. 
laying delivery of aircraft ang 
components to educational ip. 
stitutions for experimenta 
purposes. 
The airplane modification 
and overhaul industry, which 
has become large, is 
restrictions on surplus plane 
sales, arguing that wide dis. 
tribution of used equipment 
will promote airport develop. 
ment and create a market for 
new planes. 


RETR CREE CEEEE 3 


Rotor-Craft Airworthiness 


Regulations for  rotary- 
winged aircraft airworthiness 
have been circulated and re- 
vised and are ready for con- 
sideration by CAB, which is 
expected to put them in force 
some time this summer. Until 
now, certification of gyro- 
planes and helicopters has 
been at the discretion of the 
Administrator. 


For Prodigious Research 


A strong postwar aircraft 
research program, backing an 
up-to-date air force and cap- 
able of expansion for war 
action, is advocated by Gen. 
H. H. Arnold, Chief of AAF. 
Dr. Jerome cC. Hunsaker, 
NACA Chairman, recently 
stated before Congress that 90 
percent of the Committee's 
research is on current prob- 
lems, only 10 percent on basic 
research. Dr. Hunsaker said 
the basic work must be in- 
creased because supersonic 
aerodynamics underlies the 
future air weapons. 


Perfect Heat De-lIcing 


NACA says heat de-icing of 
aircraft has been improved 
the point that Army is Ie 
quiring its installation in 
some new designs. Air heated 
by engine exhaust through 
an exchanger is circulated 
through plane surfaces sub- 
ject to ice, and 


was, last year, the first Army 
plane rigged with heat de- 
icing. Engine exhaust, now in 
demand for supercharging 


perimentation for jet thrust, 
probably can be diverted from 
anti-ice to other purpose 
when weather permits. 


Wright Reveals Cyclone “7” 
700-Hp. Engine 


In engine field, month's 
highlight was Wright Aero’s 
announcement of its new 100- 
hp. Wright Cyclone “7”, * 
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yren-cylinder engine designed 
gr military short-range trans- 
port craft, cargo planes, and 

trainers. Outstand- 
ing features of new power- 
plant, Says Wright, are inter- 
ehangeability of many parts 


now in service and use 

of ow octane gasoline. Com- 
believes that these points 

yill be endorsed by feederline 







































operators. 

One of new Cyclone 7 en- 
gnes has been installed on a 
curtiss CW22B Falcon which 
few across the country to 
demonstrate power plant’s 
performance characteristics. 


+ ASSEMBLY LINES « 


Convair has new orders for 
$40,000,000 worth of Privateer 
PB4Y-2 Navy bombers. 


Hamilton Standard and licen- 


Otary- Mm sees have assembled 500,000th 
hiness propeller, with total of 1,600,- 
000 blades. HS is now prepar- 


ing for quantity output of new 
Super- Hydromatic type air- 
screw . . . Division’s service 
school has received AAF certifi- 
cate of service award. 


p & W’s service school is ob- 
serving 10th anniversary. More 
than 4,200 workers were trained 
up to end of ’44. 


C-W’s Louisville plant will now 
modify Boeing B-17’s, while also 
continuing Boeing B-29 modifi- 
cations and production of C-W 
Commandos. 


lg an GE has begun mass production 
cap- jm ° Jet engines for at Syra- 
War cuse, N. Y., plant. 

Gen. Ford’s Willow Run plant. has 

AAF. made more than 8,000 Liberator 

aker B-24's since opening, together 


with spare parts equal to more 


ently than 1,000 bombers. 8 
at 90 changes ran as high as 400 a 
bee's month. Plant is now producing 
improved Liberator th single 
wed vertical fin and rudder. 
: Lend Lease: FEA’s Leo Crowley 


states that 12,200 airplanes! 
have been delivered to Russia. 


Solar Aircraft reports reception 
of orders for $10,000,000: worth 
of B-29 exhaust systems and 
jet engine parts. 


Menasco has been awarded 
} mynd control rating by AAF 


g of reduction of scrap and of 
d to rework, and other production 
to improvements. Company makes 


ulic landing gears. 


Scott Aviation Corp., Lancaster, 
. Y., is producing new type 


ugh of portable emergen n 
” breathing equipment for AF. 
ju 

Ohio Chemical & Mfg. Co. 
een H nk, has now produced fi 


more than 1,000,000 oxygen 


my masks for Navy and AAF. 

de- A. Schrader’s Son, maker of 
in oan aviation valves, has 
and n second century of busi- 
ex- 

ust, fer nipating developments lead- 
om ing toward concentration of 
568 power in single engine room 


vith Propellers driven at a dis- 
nce, CAA has published Safe- 

Regulation No. 169 describing 
ve arrangements by which two 
a nes may be employed to 
ve one propeller. 


Four subcommittees of Air 
portation Committee are 
tenounced by American Insti- 
whi of Electrical Engineers, 
ch is continuirg its stand- 
work in field of aero elec- 


e Poa 
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yith higher horsepower Cy-| V. 


trical equipment in cooperation 
with SAE, NASC, NEMA, the 
AAF, and the Navy Bureau of 
Aeronautics. New groups and 
chairmen are: Aircraft Electri- 
cal Systems, R. H. Kaufmann; 
Aircraft Electrical Control & 
Protective Devices, R. A. Miller- 
master; Aircraft ire & Cable, 
S. Hay; and Aircraft Elec- 


trical Rotating Machinery. 


* FOR THE RECORD « 


Aviation of America is 
Charlotte, N. C., company 
formed to make airplanes and 
accessories. 


new 


NWA has signed lease for new 
airline offices at 1235 Washing- 
ton Blvd., Detroit. 


Pacific Airmotive Div., Airplane 
Mfg. & Supply Corp., has opened 
complete aircraft service facili- 
ties at Merrill Field, Anchorage, 
Alaska. 


Harlow Aircraft Co. has pur- 
chased Alhambra airport prop- 
erties, Alhambra, Calif., 
TWA. 


P-V Engineering Forum has ac- 
— new plant and flight test 
eld at Sharon Hill, Pa. 


Luscombe Airplane Corp. 
appointed John Mather 
Co., 420 Lexington Ave., N 


agency. 


Hill & Knowlton, public rela- 


land office to 323 Republic Bldg. 


Homestead Valve Mfg. Co., 
oraopolis, Pa., has begun pro- 
duction in new plant at Edge- 
worth, Pa. Company makes 
aviation cleaning compounds. 


Carter Motor Co., 1608 Milwau- 
kee Ave., Chicago, has ap- 
pointed J. M. Cartwright & Son, 
Memphis, to handle company’s 
rotary power equipment in Ten- 
nessee, also has named firm of 
Carrington H. Stone to repre- 
sent line in Europe, Russia, Ice- 
land, and Near East. 


George Scherr Co., maker and 
d utor of precision measur- 
ing instruments, optical inspec- 
tion tools, and gages, has estab- 
‘lished its machine and precision 
exhibit at new location, 200 
Lafayette St., N. Y. C. 


Barber-Colman Co. announces 
appointment of Garrett Supply 

0., 8844 S. Santa Fe Ave., Los 
Angeles, as distributor for com- 
pany’s hobs, milling cutters, and 
reamers. 


Eastman Company’s photo lay- 
out paint is now marketed un- 
der trade name “Kodak Trans- 
fax Process.” 


Kellett Aircraft, in expansion 

move, has leased plant of Penn- 

sylvania Lawn Mower Works at 

Primos, Pa., also is taking va- 

cont building at close-by Spring- 
eld. 


Associated Engineering & Re- 
search Companies is group of 
inventors, engineers, research 
men, and market 
formed at 150 Broadway, 
N. Y. C., to serve manufacturers 
in the electro-mechanical field. 


Jones & Yoder has been formed 
with offices at 110 E. 42nd St., 
N. Y. C., and at Cleveland and 
Philadelphia, to handle engi-« 
neering and sales for manufac- 
turers. Airplane parts work will 
be accented in operations. 


Defense Plant Corp. will finance 
70,800,009 expansion at Wood- 

dge, N. J., plant operated by 
Wright Aero, also will provide 
approximately $600,000 worth of 
equipment at Williamsport, Pa., 
plant of Aviation Corp. 





has 
upton] 


C., as company’s advertising : 


tions counsel, has moved Cleve-} © 


analysts] 
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MORE EXCERPTS 


Aviation.) 


edge radiators. 


armament consists of two .50 and 


retracted. 
Grumman 


landing gear. 
blade Curtiss electric props. Wings 
semi-monocoque construction. Two 





trials “back in the shop” with differing designs. 
bottom) are: Curtiss XP-40Q, Curtiss XP-46A, and Grumman XP-50. 
(Five other types in test classification were pictured on page 212 Mar. 


FROM “X” LIST 
AAF has revealed three more experimental fighter projects exemplifying 


Craft shown (top to 


Curtiss XP-40Q, of Warhawk series, is basically advanced version 
featuring bubble canopy, four-blade prop, squared wing tips, and leading 
Engine is Allison with water injection. — 

Curtiss XP-46A is, in reality, another modified P-40. Powered with 
Allison, it has heavy armor plate to protect pilot and fuel tanks, and 


eight 30 machine guns. Landing 


gear folds inward and is completely covered by hinged doors when 


XP-50 was AAF experiment with type Grumman had 
originally developed for Navy, known as XF5F-1 Skyrocket. Notable 
differences are extention of fuselage forward of wings and use of tricycle 
Engines were turbosupercharged Wrights turning three- 


were all metal, and fuselage was of 
+50 guns and two 20-mm. -cannon 


made up plane’s armament. (Photos: AAF, top, and ATSC) 





x KNOW-HOWS x 


Microfilm is now used by Ford 
Willow Run plant to minimize 
a space for aircraft rec- 
ords. 


Abrasion resistant plastic devel- 
oped by Resistoflex Corp. for 
sandblast cabinet lining is 
claimed to outwear steel 250 
times. 


Addition of Acryloid HF com- 
und, developed by Rohm & 
aas, is reported to prevent ef- 

fects of excessive cold or heat 

on aviation oils. 


Portable tester for electronic 

eee. developed by Sperry 
yroscope Co., is stated to have 

speeded servicing 500 percent. 


Close approach to properties of 
hard and semi-hard rubber is 
being achieved by synthetic rub- 


ber makers by adding Durez 
thermosettin Rye resin to 
buna S an , according to 





Durez Plastics & Chemicals, Inc. 


By nibbling ends of tubes in 
specially designed machine, 
Glenn L. Martin states it 
now trimming engine mount 
tubing in one-eigh time for- 
merly required. 


Replacing steam curing by elec- 
tronic process, Firestone reports 
80 percent reduction in process 
time in curing synthetic rubber. 


Promising possibilities for air- 
borne maintenance uses are seen 
in portability and compactness 
of arc welders mounted by Gen- 
eral Electric under seats of 
7. Units have already been 
endorsed by ground crews. 


To warn pilots of approaching 
critical speeds, Kollsman, Div. 
of Square D Co., in conjunction 
with Bell Aircraft and Army, 
has developed maximum allow- 
able airspeed indicator. 


Electronic control device for 
automatic riveter, invented by 
Convair employee, is reported 

production of com- 





speed 
re hse Dominators. 
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Above: Aluminum-alloy airplane parts after heat-treatment at Markel Electric Products Co., 
Buffalo, N. Y. Right: Pedal frame assemblies after heat-treatment and sand blasting. Center: 
Operator feeds al frames to box furnace, controlled by Duration-Adjusting Type (“D.A.T.”’) 
Controller at left. Bottom: Operator examines salt pot temperature record on the Micromax chart. 


How “D.A.T.” Helped Solve 
This Heat-Treat Problem 


PROBLEM: To equip the Markel Electric Products 


Co., Inc., for heat-treating aluminum and steel airplane parts. 


EQUIPMENT: One 60-kw, 466-amp, 208 volt ‘“Ameri- 
can” Furnace Co. Salt Pot, and one 36 kw, 100-amp 
“American” Electric Box Furnace were installed. Each of 
these units was equipped with a new type of Micromax Con- 
troller — called the Duration-Adjusting ‘Type — designed 
especially to improve the control of electrically heated units. 


RESULTS: Markel was able to get production underway 
with speed, and to meet the rigid specifications governing 
the quality of aluminum-alloy parts. 


HOW MICROMAX HELPS: These Duration-Ad- 
justing Type (D.A.T.) Micromax Controllers are consid- 
erably faster and more sensitive than any previous type— 
because D.A-T. replaces the mechanically-driven cam con- 
tactor with an instantaneously-operating electric circuit. Its 
automatic input regulator finds correct heating-up and hold- 
ing rates electrically. The amount of heat supplied is at all 
times in balance with to the amount required; tempera- 
ture is held smoothly and accurately, and can be within any 
limits the user requires. 


For further information, see Catalog N-00A(2), free on 
request. 





A Slogan For Every Americas 






LEEDS & NORTHRUP COMPANY, 4906 STENTON AVE., PHILA. 44, PA, 


LEEDS & NORTHRUP 


WMEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
Jri Ad N-00A(6) 
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Alaska . . 


Month’s highlight on the 
sompetition vs. chosen in- 
t” battlefront was the 
ent of Justice’s opin- 
opposing single-company 
tional operation by the 
'§. and favoring a medium 
form. The statement was con- 
tained in a 105-page report by 
Attorney General Biddle. 
The Attorney General rec- 
ommended: (1) Adoption of a 
controlled competition policy, 
(2) seeking of an international 
uderstanding defining and 
limiting governmental finan- 
tial assistance for inter-coun- 
try lines, (3) formation of an 
international organization to 
analyze carrier operations and 
tions and to serve as a 
world problem-solving medi- 
un, and (4) encouragement of 
economic and legal conditions 
promoting continued private 
operation of America’s inter- 
national air carriers. 
In absence of profit-making 
opportunities where private 
operation becomes impossible, 
the Department stated, how- 
ever, that governmental oper- 
ation of an international air- 
line might become advisable. 
“Controlled” competition 
was here interpreted as a com- 
promise between monopoly 
and all-out unrestricted com- 
petition. Different companies, 
said the report, might be 
named for different geograph- 
zones, or different com- 
panies, might operate alterna- 
tive routes within specific geo- 
graphic zones. 
Shortly before the report, 
UAL had filed a brief with 
CAB calling for a single U. S. 
line to operate over the North 
Atlantic, and in the wake of the 


continue to advocate a “com- 

munity company” to represent 
abroad despite the 

Justice Department stand. 


Non-Scheduled Transport 
Data Weighed 


Studies now in progress of 
tata presented during the Civil 
utics Board’s hearings 
late in March on non-sched- 
transport operations will 
shi € important relation- 
PS between contract and 
operations and the 
Scheduled airlines. 
of the information 
Wailable resulted from a CAB 
mnaire to nearly 14,000 
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report, PAA stated it would|@ 


Advocates ‘‘Controlled’’ Competition; 
VAL Reiterate ‘‘Instrument’’ Proposal 


. Non-scheduled transport data weighed .. . 
Airlines’ need for planes “essential” 
points identified in Braniff case . . 


Policy 
. Questions re 


. Conclude U. S.-Canada airline pact. 


airplane owners. It shows that 
the major income of fixed 
base operators is from non- 
transport activities. 

However, a large number of 
non-scheduled services is ex- 
pected after the war, due to 
increased public interest, in- 
creased airplane _ efficiency, 
more airports, lower operating 
costs, and encouragement from 
the Board, which would prefer 
more “now-and-then”  serv- 
ices rather than too many 
certificated feederlines. 

When examiners reports 
have been studied, the Board 
will have to decide whether to 
certificate non-scheduled op- 
erators and impose economic 
regulations upon them, also 
whether the scheduled air- 
lines shall be permitted to en- 
gage in non-scheduled flights. 
Undoubtedly a certain amount 
of competition will develop be- 
tween the airlines and the 
service operators. “Aircraft 
service operator” is NATA’s 
new term for “fixed base op- 
erator.” Argument is that 
the latter designation, which 
has come down through the 
years, is obsolete in its indica- 


A MARS ON 


tion of a barnstormer who has 
settled down in one place. 


Airlines’ Need for Planes 
Rated as “Essential” 


The newly-reorganized Air- 
craft Division of the War Pro- 
duction Board has changed 
WPB policy so that the air- 
lines’ aircraft requirements are 
dealt with as “essential” needs 
and not merely as output of 
factory capacity made avail- 
able by war order cutbacks. 

WPB held meetings late in 
March with Airline and Air- 
craft Advisory Committees. 
Length of time until war re- 
quirements will permit deliv- 
ery of new four-engined and 
large two-engined equipment 
to the operators was discussed. 
Because fighting of the Jap 
war requires unlimited air 
transport, it was thought no 
such equipment can be allo- 
cated to the airlines for a long 
time. 

Weighing the various fac- 
tors in connection with con- 
versions of military transports 
when surplus is available, the 
opinion was expressed by some 
airline and WPB officials that 
such transports as can be de- 
livered new from the line will 
be the most practical interim 
solution for the airlines. 


Policy Points Indentified 
In Braniff Case 


A CAB examiner’s recom- 





mendation, opposing the appli- 





THE “WAY” 


Here is highly detailed shot showing engineering and production aspects 
of Martin’s big job of turning out Mars JRM’s at Middle River, Md., 


plant. 
high. 


Assembly layout incorporates five ways, each standing four stories 
Hull seen in way at right nears completion, with decks and tanks 
in and with “crown”, or top, fitted in position. 


Assembly scaffolding 


will be noted at fuselage aperture where center section will be mounted. 
JRM features changes over original Mars, with adoption of single rudder 
in place of former double structure, with additions of 3 ft. to over-all 


length and 6 ft. to height, and with capacity for heavier load. 





of giant flying-boat transports are going to Navy for NATS duties. i 


(Wide World photo) 


Twenty 





cation of Braniff Airways to 
acquire Aerovias Braniff, a 
corporation set up in Mexico 
by Mr. Braniff himself, con- 
tains two points which are 
likely to become important 
CAB policies, if they are not 
already: The examiner, Wil- 
liam F. Cusick, suggests that 
all efforts to obtain foreign 
routes by any other than the 
established application method 
be disallowed. And he further 
suggests that only the Board 
and the State Department 
should be permitted to nego- 
tiate route agreements with 
foreign countries. 


Questions Re Alaska 


With Alaska’s growing im- 
portance as an airline outpost, 
as a postwar resort, and as a 
source of new business, CAB 
is faced with important deci- 
sions concerning it: Shall 
Alaskan carriers be extended 
to the United States? How 
heavily shall Transport Com- 
mand contract operators’ ex- 
perience be counted in con- 
sidering their route applica- 
tions? What shall be the 
competitive status of local op- 
erators with reference to trunk 
lines passing through? Of 
course Chinese and Russian 
lines will want to make Alaska 
their gate of entry to the 
hemisphere. 


Conclude U.S.-Canada 
Airline Pact 


The United States and the 
Dominion of Canada have 
concluded a reciprocal airline 
agreement, replacing the old 
one of 1939. The United States 
is authorized to fly 13 routes 
into Canada, and the Domin- 
ion, via TCA, will have six 
additional routes into the U. S. 
Resulting will be direct service 
between Canada and Wash- 
ington, Chicago, Cleveland, 
and Duluth, and between the 
U. S. and Ottawa, Halifax, 
Victoria, Quebec, and Port 
Arthur. ; 

The agreement recognizes 
the two freedoms accepted by 
both countries. Canada prob- 
ably will wish to cross the 
U. S. en route to Latin Amer- 
ica. 





* CROSS COUNTRY « 


ATA’s air cargo subcommittee 
has put forth new basis for 
domestic airline mileages mak- 
ing use of fixed permanent 
figures from point to point for 
future air express and cargo 
rates. Based on great circle 
distances, plan will provide 
mileage basis that, once com- 
puted, will always apply be- 
tween points and not be affected 
by opening of new routes, shift- 
ng of any city’s airport location, 
or adding of new point on al- 
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Lower Your Cost of 
Stainless Tube Assemblies 


If corrosion and heat resistance, 
strength, light weight, appearance — 
any one or all—are essential, use 
WELDED Stainless Tubing and you'll 
get a bonus of 10% to 25% savings. 
There’s a lower first cost because of 
the saving gained by the use of stain- 
less strip, cold rolled to the required 
gauge. Since wall thickness is uni- 
form, lighter gauges can be used to 
save weight—and the resulting differ- 
ence in cost. Also its ductility and the 
uniform structure contribute 
ease and lower cost of fabricating 
WELDED Stainless Tubing. 


to 
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For this Steam 

Cooker, Carpenter 

Welded Stainless 

. Tubing was select- 

ed for its 

@ Low cost 

@ Ease of fabrica- 
tion 

@ Resistance to 
staining by food 
products 

@ Light weight 

@ Ease of cleaning 

@ Durable finish 
















Here’s Help in Selecting 
the Right Type of Tubing 


This Handy File Folder 
contains data on cor- 
rosion and heat resis- 
tance, physical prop- 
erties, shapes, sizes 
and gauges available. 
Just drop us a line 
on your company 
letterhead. 


THE CARPENTER STEEL COMPANY 


Welded Alloy Tube Division 


© Kenilworth, N. J. 


WELDED 
STAINLESS TUBING 
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ready certified routes. The data 
is to be published in booklet 
form selling at nominal cost to 
public. ... ATA survey of do- 
mestic routes shows about 15% 
percent increase during '44 over 
°48, with 8,435 mi. added. 


Cargo Airlines, Inc., Washing- 
ton, D.C., has applied to CAB 
for certificate to operate rigid 
lighter-than-air ships on routes 
linking Sunnyvale, Calif.; Ma- 
nila, Philippines; and Sydney, 
Australia. 


REA reveals that average air 
express shipment flies 1,000 mi., 
with average weight 20 ib., also 
that nearly 70 percent of air 
shipments are moved all-air, 
while about 30 percent are sent 
combination air-rail. 


AA resumed service to New 
Haven, Bridgeport, Springfield- 
Westfield, Akron, and Lynch- 
burg, into which flights had 
earlier been suspended due to 
wartime restrictions. Company 
also added another N.Y.C.- 
Washington round trip. 


CAA has begun using radar in 
airway traffic control, airport 
approach procedures, and other 
uses, at its Indianapolis experi- 
mental station under supervision 
of technical development divi- 
sion, headed by Don Stuart... 
CAB’s latest survey of origin 
and destination of airline traffic 
shows that N.Y.C. retained first 
place for fourth straight year 
— 73 airline stations cov- 
ered. 


ATC’s Douglas C-54’s have set 
seven trans-ocean flight records 
in recent months: Miami-Cal- 
cutta, 46 hr. 45 min.; London- 
Washington non-stop, 17 hr. 50 
min.; Rio de Janiero-Washing- 
ton, 24 hr.; Washington-Paris, 
18 hr.; Los Angeles-Honolulu, 
10 hr. 40 min.; and Honolulu- 
Alaska, 12 hr. 


SPB DC-3 allocations: PCA, 
NWA, PAA, Hawaiian Airlines, 
Western Air Lines, Delta, Aero- 
vias Nacionales de Colombia, 1 
each; TACA, 4; Royal Nor- 
wegian Air Transport, 3. 


Walker-Jimieson, Chicago radio 
and electronic distributor, is 
encouraging war - production 
customers to request shipment 
by air-express by paying one- 
half express charges on each 
shipment of 8 Ib. or less. 


Boeing Superfortress, on recent 
national bond selling tour, was 
able to land at municipal air- 
ports in only nine cities, due to 
insufficient accommodations of 
runways and taxiways. 


American President Lines with- 
drew application for coordinated 
air-sea service to Far 
Company states it will wait 
until national policy in interna- 
tional trade by steamship con- 
cerns is clarified. 


oad 


PCA has inaugurated non-stop 
Detroit-Chicago flights; these 
will be combined with more 
flights between Detroit, Cleve- 
land, Pittsburgh, Washington, 
Poaan  ndfled” Chinsan Wiaahs 
egan a icago-Washing- 
ton service. New trips are 
express-t flights, th an 
evening departure from Chicago 
and other new flight leaving 
Norfolk and Washington to 
Pittsburgh and Detroit, where 
it connects with a non-stop 
Chicago flight. 


* CALLING NAMES « 


(Continued from page 207) 


Edward M. Cox becomes produc- 
tion mgr. for Bendix Aviation. 


Gene Franke has been appointed 
dir. of advertising with Aireon 
Mfg. Corp., with William W. 
Martin as asst. Robert R. Ren- 
ner is named company’s divi- 
sional comptroller. 


also| flight and service; Walter K. 























































Robert P. Foreman, secy, 

NAL, is now exec. asst, ig con 
nection with operations an 
traffic. 


Col. William R. Sweeley 
been made C.O. of 840th 
Specialized Depot, ASCT¢ 
Pinedale, Calif. . 


R. F. McKee has become 
operations engineer. 


Eugene E. Wilson, vice-chaj 
man of United Aircraft, reggj 
a 15 yr. service pin. Recep 
elected pres. of ACCA, he is 
pres. of Naval Industria] 


M. G. “Mickey” McGuire, wey 
known Navy and Flying 
pilot, has been named chief 
pilot for Ryan Aero. C. W, T, 
became chief of flight test 
tion, and new asst. test pilot 
Dean M. Lake. 


D. O. Thomas, pres. of 
Westinghouse Automotive 
Brake Co., has resigned Position 
as vice-pres. of Bendix Aviation 
Corp. to give his complete tim 
to air brake co. 


Russell Newcomb has beep 
named to position of sales 
motion and advertising m 
of Simmonds Aerocessoriesg, 


Four new positions in en ‘ 
ing dept., Allison div., 

Motors, will be filled by Roy 
Emerson Lynch, exec. engineer; 
Charles James McDowall, chief 
develop. engineer; J. C. F 
chief turbine engineer; and Di. 
mitrius Gerdan, chief engine 
engineer. 


M. Nanson Whitehead, 
Kauffmann v.-p., was elected 
a of Missouri Aviation Coun- 


William B. Briggs was promoted 
to post of v.-p. in charge of 
traffic and sales for Northeast 
Airlines. 


H. M. Horner, United Aircraft 
Corp. pres., and J. Cariton Ward, 
Fairchild Engine & Airplane 
Corp. pres., were elected 
man and _ vice-chairman, fe 
spectively, of new surplus aé- 
visory committee for eastern 
region, Aircraft Manufacturer's 
Council of ACCA. 


Juan T. Trippe, PAA pres., has 
been elected director of Fidelity 
& Deposit Co. of Baltimore. 


Ray Bell of PCA has been 
named chairman of ATA’s alr- 
lines publicity committee for '45. 
Other members are MacDonald 
Bryan, National; Richard Rum- 
mel, United; Thomas Deegan, 
AA; Joseph Ferris, Northwest. 


D. K. Phillips, supt. of ground 
service for TWA, has_ been 
granted leave of absence to be- 
come gen. mgr. of TACA opefra- 
tions in Colombia and Venezu 


E. O. Cocke, TWA gen. traffic 
mer., became v.-p. in charge of 
traffic. 


B. A. “Bud’ Gillies became 
Ryan’s asst. to pres. and dir. of 


Balch is company’s new airp! 

service mgr. and head of flight 
service; J. Fred Ounn ing 
elected comptroller, with W 4 
iam Hoffman as asst. John 5 
Hill is now companys . 
secy. Manifold div. promotio 
were: Harley N. Rubish, new 
manifold manufacturing mgt. 
with Raymond Ortiz made PD 4 
supt., and Ralph Flanders is ne 
prod. control supt. 


C. H. Tomkinson was made a 
of manufacturing div. of iC. 
monds Aerocessories, and J. > 
de Graaf became com 
west coast div. mgr., 
at Glendale, Calif. 


Capt. George A. Doole was & 
pointed asst. chief ES ‘ 








charge of personnel at 
dia Field, N. Y. 
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f, MACENULTY, President 
Pressed Steel Car Company, Inc. 
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Mr. MacEnulty, Vibrator Power Supplies are truly contributing not 
only to the transportation industry but to many other industries as 
well. Wherever direct current must be changed in voltage, or to 
itemnating current, for fluorescent lighting or other applications they 
have proved their advantages. They offer efficiency, versatility and 
economy in current conversion; and as they are now serving the armed 
forces with dependability, so in the electronic and electrical era of 
tomorrow, they will benefit many fields: Transit, railroad, aviation, 
marine, radio, electronic and electrical, and will have many individual 
applications within those fields for power outputs of up to 1000 watts. 
Electronic Laboratories are pioneers in the field of vibrator conver- 
sion of current, and have pe ae many exclusive advantages in the 
heavy and light-duty power supply field. For radio telephone, aircraft 
tadio, fluorescent lighting and electrical appliance operation and other 
specialized applications, Vibrator Power Supplies are the superior type 
of current conversion unit.... Consult with E-L engineers concerning 


your power supply problem. 


MHRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND 





ae 





ELECTRIC MOTOR OPERATION 


“As manufacturers of transportation equipment we are constantly alert for the new developments 
that mean advancement and progress. We look for factors of efficiency, safety and comfort, and 
any development that provides these factors is a definite step forward. It would seem that...” 














"VIBRATOR POWER SUPPLIES MAKE A VITAL 
CONTRIBUTION TO PROGRESS” 





E-L STANDARD POWER SUPPLY 
MODEL S-1050 


Model S-1050 is a typical military model Vibrator 
Power Supply which may easily be adapted for 
peacetime mobile radio transmitters. Input volt- 
age: 12 or 24 volts DC. Output voltage: 475 
volts DC at 200 MA, 8 volts DC at 4.5 MA. 
Dimensions: 9%x 8% x 13 13/16 inches. Weight: 
52 pounds. 
Write for further information of this and other model’. 























» ELECTRIC, ELECTRONIC AND 

















Cook Relays are “Extra-Or 


Phillips flat 
head, high 
; tensile screw. 
> | All flat head 
Q Carbon steel, cadmium plated screws are 
: clamping washer—counter , staked. 
sunk / ¥ 


5 
Black extruded tupiny 

: type of insulation over 
Phenolic bakelite wafer tinned copper wire 


" i NE 
Phenolic bakelite insulator. High : a 

insulator. \ 

\ 
\ 


tric and low loss factor Heat. 
reated for low moisture content 


~ \ ee | Make-break spring made , 
ee ow \ of nickel silver with palla- \ 
3 . a * dium contact. .-—~ 


Phillips filister head a ae. é : 
high tensile steel screw\, Nickel silver armature a % N Insulating tube of 
~— os cnomgerl es “ white cellulose ace 
bushing, tubular riv- a bak Ruste 
eted Ms spring. Palla- — ta nin 
dium contact welded 

to spring 5 


over lockwasher 


~ 
\ 


Eight sein speaker plug. Con 
rectors of high conductivity alloy 
of great tensile strength, moulded 
Brass, heavy duty yoke / : \ into bakelite piece 
+ n ; \ 


it e ? j \ \ 
with pres ouite \ \ \ 


\ 


Spring bushing in- \ Phillips round head 


sulators are dura machine screw over 


able bakelite rod. te had ate ee nees : ockwasher. 
Ground stainless steel, heavy \ <tud i \ 

duty bearing pin, made of 

selected stock, held to plus 


or minus .00025”. 


Allegheny magnetic Cadmium 
ne . steel heel piece. Pile- Phillips round plated, stee 
llegheny magnetic up screws are sealed Armature back head machine mounting 
steel armature, care | in heel piece with stop made of screw for attach- bracket. 
fully annealed glyptal. brass, white ing mounting 

nickel plated. bracket to heel 
piece. 


a 


Coil assembly consists of laminated, Alle- 
gheny steel core with fibre spool, tinned 
The Gook Type (13 is an A.C. relay, re: brass terminals and copper shading ring. 
sishaned 7G blids ‘current 140. einbs, Spool wrapped with empire cloth. Fibre 
115 volts. Pile-up consists of two Form washers insulate terminals. Core wound 
A ae ae Fern 3. with enameled copper magnet wire. 
Dipped in bakelite and baked. Final cov- 
ering after baking is Insulex. 


* 





Whether your requirements are for a standard type relay or a special 
type relay for an unusual application, you can rely on Cook engineering 
and craftsmanship to give you those “plus features” of performance 
and dependability. Cook’s engineering staff is at your service to assist 
you with your relay problems. A staff of field engineers, located in various 
key cities through the United States and Canada is also available to you. 
Why not call on one of these experts when you desire a better relay for 
your finest equipment? 





2700 SOUTHPORT AVENUE 
CHICAGO 14, ILLINOTNS 


dinary’” | 


VGINEERING and CRAP TSMANSHI 




































The Cook Type 1/3 
Relay Is an Example o 
Outstanding Relay 

Manufacture 


The Cook Type 113 relay,a 
illustrated, is an exampleo 
how every energy is exerte 
to see that each and even 
phase of manufacture is th 
best that modern science and 
engineering can produce, 
From the original develop. 


ment and engineering stage, 


= 


through the specification 0 
the best and highest grades 
of materials, the precision 
manufacture of all parts, the 
careful assembly, the rigid 
testing of the completed 
relay, every step along the 
way is an operation in which 
Cook craftsmen take pride, 
with the knowledge that on 
their efforts depend the co- 
tinuance of the Cook repu: 
tation for the production of 
“extra-ordinary ” relays. 
Nothing is left to chance 
with a Cook relay, each part 
is a carefully engineered 
item, all materials must pass 
the inspection of our metal 
lurgical laboratory, theres 
no “wishful thinking” thal 
some stock-bin part is “good 
enough”. . . It’s this clos 
attention to detail thal 
makes Cook relays “extt 


ordinary.” 








od Sparkplug 
od by Britain 


_. + Prance’s huge SE-200 
destroyed by enemy. 

from England de- 
ribes a new-type aviation 
narkplug credited with a life 
four to five times that of 
tandard plugs. Developed by 


lf 


113 
ple o 
slay 


























‘ KLG, the plug is now in pro- 
action here as well as Bee 

il tain. It features spec 
clay,ag™@™mic insulation, integral 


rsistor to avoid arc-ing and 
wbsequent corrosion, and .03- 
in. platinum wire contacts. 
me period between standard 
pug checks is said to have 
een brought up from less 
than 10 hr. to over 30 hr. 


SE-200 Destroyed 


It is now revealed that 
France’s giant Liore et Olivier 
SE-200 flying boat, a model of 

hich was exhibited at the 
New York World’s Fair, was 
hot down during a test flight 
wer the Mediterranean. This 
der design is even now con- 
idered to have many worthy 
pints. Featuring a 186-mph. 


mple of 
exerted 
1 ever 
€ is the 
nce and 
oduce 
evelop 
g stage, 
ition of 






















grades 
ecision 
irts, the 


e rigid rising speed for a 3,700-mi. 
till-air range, it had a 170-ft. 
pletediMman and 147,840-Ib. gross 
yng the eight. It was powered by 
S six Gnome-Rhone engines of 
1 whichiml,650-hp. Specially notable 


: were its cabin refinements. 
- pride, 


that on 
he con 


INTERNATIONAL BRIEFS* 


Britain declares that five-blad- 


< Teplr d-prop Spitfire XIV has a top- 
- speed of 450 mph. and a ceiling 
‘tion of of more than 40,000 ft. 


The Germans have begun at- 
acking England with a new and 
arger robomb, said to have a 
00-mi. range (but with same 


ays. 
chance 
ch part 
neered 
ist pass 
metal: 
here is 
a” that 
5 good 
; close 
| thal 


“extra: 


tower personnel. 
i Spitfire XII's, 
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CONTROL TOWER GOES NATIVE 
This Improvised structure consisting of planking atop four decapitated 
tee trunks serves as control tower for RAF fighter unit at advance 
‘or taptured from Japs in Burma. 





inaccuracy as old type). Origi- 
nal-type buzz bomb is now be- 
ing carried under obsolete Hein- 
kel He-1l1i’s, after disastrous 
conga with the dorsal mount- 
ngs. 


Spain has completed construc- 
tion of new Grando airport in 
Canary Islands, with 4,900 and 
5,300-ft. runways...South Af- 
rica announces a program for 
three major airports for air- 
craft up to 150 tons, to cost 
some $20,000,000. 


British Vickers has developed 
the VC-1, a 27-passenger air- 
liner powered with two Bristol 
Hercules engines to give 200 
mph. at 50 percent at 10,000 ft. 
Plane is said to be a modifica- 
tion of Warwick. 


Japs have some more new 
planes, all of course ‘‘the best in 
the world.’”’ Three of them are: 
Moonlight (Gekko), Heaven 
Mountain (Tenzan), and Light- 
ning (Raiden). 


Panam’s Mexican airline sub- 
sidary recently stopped opera- 





tern of IATA, but probably 
fixing policies which that 


conference. 


first comprehensive list of 








tions completely due to a pilots’ 
strike. Line’s crew members and 
maintenance and other em- 
ployees joined in walkout. Bone 
of contention was recognition 
of a pilots’ union. 


Leaders in India recently an- 
nounced they would only con- 
sider commercial air services to 
their country on a strict bi- 
lateral basis which would give 
India equal rights. 


Australia National Airways has 
bought 60 acres adjoining Para- 
field railway station in South 
Australia for postwar develop- 
ment. It is planned to convert 
a building figuring in deal for 
use as a modern air _ travel 
center...Proposal by ANA to 
purchase assets of Guinea Air- 
ways has been rejected by 
shareholders of latter company. 


Chinese National Airlines has 
been allocated a number of 
Curtiss C-46’s to continue its 
outstanding services in Far 
East. It is known that CNAC’s 
performance for over-the-hump 
flights has set a truly notdble 
example. 


Swedish ABA has now resumed 
flights between Sweden and 
England with its converted 





Seen behind structure is tent 


Planes taxiing into position for takeoff 
(British Combine photo) 


optional. It is already being 


There is also the Bristol Freighter, a 27,500-lb. twin- 
engine cargoliner stated to have capacity of 4% tons over 
300 mi. with an over-all cost of 20c. per ton-mile. Same 
company, meanwhile, is continuing development of Braba- 
zon I, a 110-ton airliner for carriage of 50 passengers and 


2 tons of mail and freight. 
long, 230-ft. span plane. 


Moreover, the Handley Page Hermes is now rapidly near- 
ing the final-touch stage. Called a counterpart of Douglas 


DC-6, this craft is designed 


top speed of 340 mph. Gross weight has been set at 


70,000 lb. 


Avro’s contribution, now nearing completion, is the proto- 
type Tudor, now reported designed to carry either 125 
passengers on short flights or 50 at ranges over 2,000 mi. 
at 250 mph. This carrying capacity appears high for a 
plane with 68,000-lb. gross weight. Besides Tudor, com- 
pany is making York, also Lancastrian, converted Lan- 
caster bomber which is in general use by RAF-ATC and 


by TCA of Canada. 


Watch for a special development in the airline field in 
Mexico—a new company with American capital to operate 
on routes in direct competition with PAA in carriage of 
passengers, mail, express, and freight. 


Meantime, there appears to 


the smaller airlines below the Border to consolidate their 
operations with larger companies. Several have already 


sold out. 


WORLDATA..... 


Operators of international airlines are progressing rapidly 
toward an official world meeting scheduled Apr. 16 at 
Havana. Plan calls for a general organization along pat- 


Expectation is that latter activities will be taken over by 
a “World CAB,” as tentatively approved at Chicago 


Society of British Aircraft Constructors has brought out 
designed or already under construction in Britain. Among 


these is Miles 60, a 14-passenger feederliner powered by 
four Gypsy Queen engines. In this craft, pressurization is 


. . . By “VISTA” 


without rate and schedule- 
body employed in Europe. 


commercial aircraft being 


built. 


Latter is said to be 170-ft. 


to carry 50 passengers at a 


be considerable pressure on 








B-17’s. meanwhile SILA has 
ordered ten DC-4’s at a price of 
$385,000 each. 


AAF in England is no longer 
usi the B-40 fighter version 
of e Boeing B-17. on 
given is that the new 17’s are 
so fast on the getaway, after 
dropping their bombs, that the 
flyi porcupine, with some 30 
vanahine guns and cannon, can’t 
keep up. 


* CANADIAN NOTES * 


By James Montagnes 


Ontario Department of High- 
ways has plans ready for build- 
ing landing strips next to main 
highway traffic arteries, accord- 
ing to J. D. Miller, deputy min- 


ister of highways for Ontario. | hr 


He believes most practical sug- 
gestion for small fields is L- 
shaped airstrip at intersection 
of two public highways adjacent 
to a town. Estimated to cost 
not more than $50,000 for land 


and ding, strip would be lo- 
cated about 1,000 ft. from high- 
way. It would offer both air and 
highway service facilities. One 
such strip is now being built in 
southern Ontario. 


W. F. English has been named 
vice-president in charge of op- 
erations of TCA, succeeding O. 
T. Larsen, who rejoined 
UAL at Chicago, from whom he 
was on loan to Canada since ’37. 
Mr. English had been assistant 


'to Mr. en since ’41. 
Ralph P. Beil, for more than 
four years director-general of 


aircraft production, was recently 
presented illuminated scroll by 
industry’s . personnel — 
who cited him for ~ 
service to field of industrial 
relations. 


New trans-Atlantic record of 6 

. § min. is reported for Ca- 
nadian-built Mosquito. Flight 
was made between Goose Bay, 
Labrador, and Prestwick, Scot- 
land, distance covered being put 





at 2,300 mi. and average ground 
speed being gaged at 376 mph. 
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OLAR is linked with the destiny of 
jet propelled aircraft. Major jet propulsion 
engine parts are now being produced in 
Solar plants under contracts with General 
Motors Corp. and the General Electric Co. 
One of the principal reasons why Solar 
has been selected to manufacture these par- 
ticular jet engine parts is because they are 
made of stainless steel —a metal so difficult 
to fabricate that it requires exceptional en- 
gineering and manufacturing skills. 


Solar has acquired these skills during 






STAINLESS STEEL 


Sn the field of SET PROPULSION 
SOLAR 4///ics time-tested shills 





the past fifteen years as the leading manv- 






facturer of stainless steel aircraft exhaust 





systems...has become a recognized av 






thority on design and fabrication of stain 






less steel parts and structures to resist heat 






corrosion and vibration... is expert a 





forming heat resistant metals into intricatg 






shapes and to close tolerances. 





Solar’s superb stainless steel engineering 






is being put to good use in the imporiatl 






new field of jet propulsion. It is also aval 
able to companies in the aircraft industy 












PRODUCTS 


SOeee AIRE R Re, COMPANY SAN DIEGO 12, CALIF. OES WOIRES 3 
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, American Aviation, re- 
sthat at the end of its 
fiscal year it had unfilled 
«= for 16,000 planes plus 
equivalent 5,000 in 

parts, all valued at 
990,000. Sales were $718,- 
ues last year against $509,- 
§ in 1943. Net income for 
war ended Sept. 30, 1944 
$8,389,967, equal to $2.44 a 

, against $6,790,323 or 


major aircraft pro- 
: 1944 earnings, 
s sales of $960,016,945 
inst sales of $800,578,354 
. Net earnings for the 
j year ended Nov. 30 were 
4313 or $8.80 a common 
e 2 t $12,279,801 or 
fa share in 1943. Com- 
‘Officials stated that they 
wed sufficient contract 
last year and that no 
renegotiation of 1944 
s will be required. Total 
on Nov. 30 were $19,- 
against $13,100,000 
previous year. Current as- 
jwere $305,000,000 against 
rent liabilities of $265,000,- 


1a 
1 
ye 


» Corp. reports net in- 

of $1,245,775 equal to 
ma share for 1944 com- 
ad with net income of $1,- 
83 or $4.91 a share in 
8. Net sales were $44,260,- 
last year. 


American Airways Corp. 
approved a two-for-one 
it in the common stock and 
h increase in the authorized 
eck from 6,000,000 to 10,000,- 
) shares. Stockholders will 


manu: 
exhaust 


zed aM offered the right to pur- 
f stain-Mmmease One new share for each 
! vheld at not more than the 
ist heaMerage bid price for 30 days 
pert at or to the offering. They 

ll also receive a warrant to 























intricat@mey one additional share 
tt June 30 at $18 a share. 
Rs Corp. will underwrite 
‘neering’ fering up to $25,000,000. 
1port nl 
0 avail 


indust 


h Aeronautical Co. re- 
mis het profits of $703,346 or 
Wa share for the year 
med Oct. 31, 1944 against 

813 or $1.36 a share in 

like 1943 period. Sales 
re $40,085,433 against $25,- 
“2 the previous year. Net 
lity under renegotiation 
14, “will not materially 
“i the financial condi- 
»» cording to Pres. Ryan. 


ton Corp. is developing 
Ms looking toward distri- 
of household and com- 
Products postwar, ac- 
to the 1944 annual 
, Which- showed net 
' of $3,106,179 or 54c. a 


TATION. April, 1945 





gotiation reserves were 





ADDING IT UP..........By RAY HOADLEY 


Airline Taxes. Recent move by some of the airlines 
to reduce passenger fares may not have the adverse 
effect on earnings that might be expected. The steady 
rise in revenues has brought a number of major lines 
fairly close to the excess profits brackets, although 
Eastern Air Lines is the only one that has been hit by 
this impost so far. If fare cuts serve to keep the 
other lines from paying this tax, their stockholders may 
find that the effect on earnings will not be costly. 


Private Funds. It is generally assumed that the twelve- 
fold increase in floor space reported by the aircraft 
industry since 1940 was practically all financed by the 
government. However, a survey shows that $293,000,- 
000 in private funds were invested towards that accom- 
plishment. A breakdown shows that $143,000,000 went 
into plant and that $150,000,000 was spent for equip- 
ment. 


Minority Interests. Recognizing the trend in Latin 
American nations towards local participation in Amer- 
ican investments, Pan American Airways is planning a 
long-range program to make available large holdings 
of its foreign affiliates to nationals of the countries 
concerned. Pres. Juan Trippe recently disclosed at a 
stockholders meeting that control of its Brazilian affil- 
iate might be reduced to a minority holding “at the 
proper time” and that similar transfers of majority 
holdings might be made with other affiliates. Since 
several airlines are following this same policy, the 
industry is taking the lead in cementing trade and 
industrial relations with our neighbors to the south. 
It is an important step from the standpoint of Ameri- 
can investors in concerns with big international inter- 
ests. 


Contracts. Aircraft manufacturers operating under 
fixed-price contracts with the government are con- 
sidered to have somewhat of an advantage over those 
operating under fixed-fee contracts, according to some 
Wall Street observers who closely follow aircraft finan- 
cial affairs. Holders of fixed-fee contracts, they point 
out, are much more likely to have their accounts mulled 
over by the General Accounting Office, and that means 
contractors may ‘have to wait several years before final 
settlement with the government. On the other hand, 
inventory problems, which had appeared to be more 
troublesome under fixed-price contracts, are of less 
concern today since changes in the law now provide 
more inventory protection. Lockheed is said to be 
among the companies turning from the fixed-fee to 
fixed-price ranks, which include Bendix, Consolidated 
Vultee, and United Aircraft. 


Tax Relief. Believing that many a small and medium 
sized firm will be in a poor cash position when war 
contracts are cancelled, former treasury officials are 
joining business interests in asking the government to 
Speed up the carry-back provisions of the excess 
profits tax. Otherwise it is feared that a delay of two 
or three years in the payment of carry-back refunds 
might prove disastrous to the firm with heavy tax lia- 
bilities and with much of its working capital tied up 
in inventory and machinery. 

















share against $2,670,192 or 46c. 
in the preceding fiscal year 
ended Nov. 30, 1943. Net sales 
were $61,259,997 compared 
with $68,436,010 in 1943. 


Aireon Mfg. Corp., formerly 
known as Aircraft Accessories, 
has registered 150,000 shares 
of 60c. cumulative convert- 
ible preferred stock with the 








SEC. The stock will be issued 
at $11.375 a share, with Rey- 
nolds & Co., New York, the 
principal underwriter. 


Backlogs: Consolidated Vul- 
tee Aircraft recently had un- 
filled orders of approximately 
$1,700,000,000, while Ryan 
Aeronautical reported a back- 
log of $73,000,000, American 





Central Mfg. Co. $18,000,000, 
Aviation Corp. $37,000,000 and 
Aviation Corp. and associated 
companies $2,028,000,000. Some 
3,000 prime contractors in the 
northeastern states now have 
approximately  $9,000,000,000 
worth of aircraft procurement 
on their books against 1944 
aircraft production of $4,000,- 
000,000. 


Roosevelt Field, Inc. reports 
net profit of $105,752 or 35c. a 
share in 1944 against net 
profit of $112,458 or 37c. a 
share in 1943. 


Aro Equipment Corp. plans 
to use proceeds from the sale 
of a series of preferred and 
common ‘shares for the ex- 
pansion of manufacturing 
and research facilities for 
postwar operations. The stock 
sale is expected to net the 
company nearly $2,000,000. 


War Orders: Douglas Air- 
craft has received orders for 
2,000 planes involving around 
$320,000,000. . . Ford Motor 
Co. has an order for $110,- 
000,000 worth of additional 
Pratt & Whitney engines and 
parts . . . Consolidated Vultee 
has new Navy bomber orders 
totaling $85,000,000 ... and 
Pan American Airways has 
ordered three—may eventually 
take up to 15—Consolidated 
Model 37 204-passenger clip- 
pers. 


American Central Mfg. Corp. 
reports sales of $30,903,888 
for the fiscal year ended Nov. 
30, 1944 against sales of $15,- 
015.047 the preceding year, 
while net income was $699,616 
or $1.97 a share compared 
with net income of $351,841 
or 98c. a share in 1943. Loans 
during the year reached §$2,- 
500,000 but were reduced to 
$800,000 later and have been 
entirely paid up since the 
year-end. 


Air Associates reports net 
earnings of $372,862 or $2.76 
a share for the year ended 
Sept. 30, 1944 against net 
earnings of $582,648 or $4.32 a 
share in the preceding year. 
Sales were $12,940,764 against 
$18,504,800 in 1943. 


Rohr Aircraft Corp. reports 
net earnings of $2,605,231 or 
$5.99 a share for the year 
ended July 31, 1944, against 
net earnings of $3,178,040 or 
$7.31 in the preceding twelve 
months. 


Pennsylvania-Central Airlines 
reports net profit of $427,045 
or 85c. a share for the ten 
months ended Oct. 31, 1944, 
compared with net profit of 
$277,245 or 60c. a share in the 
like ten months of 1943. 
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OD was a poason 
on The Ce 


“We reached 30,000 feet...and stayed at that 
altitude until east of Pittsburgh where 
the let-down for Washington was 
started. Outside temperatures 
were around 45 degrees below zero. 
Inside the plane, thanks to efficient 
operation of the cabin pressure 
equipment, the altitude was constant 
at the equivalent of 8,000 feet and the 


temperature was comfortable for 


| BESER 8 $5 8 2S = | 


writing without gloves.”’ 





* The flight on January 9th, 1945 ...in which a Boeing C-97 crossed the U.S. in 6 hours. 


Yes, the New Age of Flight is already here...made possible by 
refinements such as the pressurized cabin. The cabin pressure 
controls of Boeing’s B-29 and C-97 were engineered, developed 
and are being produced by AiResearch Manufacturing Com- 


pany, Los Angeles and Phoenix. 


emmy (iesearch 
“Where Controlled Air the Job” Automatic e S en al If é 


te Flap Control Systems * Temperature Control DIVISION OF 
ystems ¢ Engine Air Intercooling Systems ¢ Cabin 
Pressure Regulating Systems ¢ Supercharger After- T H E GA R RK ETT C @) R P @) R Vite N 


cooling Systems ¢ Engine Oil Cooling Systems 
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ARLES J. ROGGI, for- 
dy witt C-W Corp., has 
ined staff of Fairchild and 
Ibe connected with com- 
' sales development 
ram of C-82 Packet. 
‘pis new position, he wii' 
mnduct specific studies of 
3 of C-82 and make the 

available to company's 
ran sales div. At one 
‘tine he did engineering and 
“main cefor AA. — 


7 
< 





HOWARD HOLMES is new 
sales manager of Simmonds 
Aerocessories. Formerly in 
charge of company’s service 
dept., he joined the organi- 
ation in 1941. Prior to 
that he headed his own com- 
pany. Last year he went to 
England to handle liaison 
for AAF In development of 
a special new item of air- 
craft equipment. 


sehen 





pa 


1, ALBERT WOODS has 
been elected a director of 
EAL at a regular monthly 
board meeting held in 
WY.C. He is pres. of Chil- 
tan Nitrate Sales Corp., a 
member of WPB nitrogen 
producers advisory commit- 
tee, and a former V.-p. of 
Armour & Co. He joined 
Chilean Nitrate Sales as first 
‘ep. and director, becoming 
Pres. of company in 1939, 





RICHARD E. PALMER be- 
comes superintendent of 
maintenance for American 
Export Airlines. Before com- 
ing to AEA he had been di- 
rector of production for Bell 
Aircraft, served on WPB’s 
aircraft branch for 2 yr., 
and had been with Lycoming 
div., and Curtiss Airplane 
div. He is a graduate of 
University of Michigan, with 
B.S. in aero engineering. 





RALPH S. WHITE, former 
chief of power plant section 
of CAA, has been appointed 
mor. of engineering develop- 
ment of Ranger Aircraft En- 
gines div. He has been asso- 
ciated with aircraft power 
plant development during 
past 18 yr., having held 
engineering posts with Cur- 
tiss, Lycoming div., and 
Wright Aero Corp. before 
joining CAA. 





HANSON A. BROWN be- 
comes exec. v.-p. of Edo 
Aircraft Corp. and will de- 
vote his full time to com- 
pany’s postwar planning. 
Previously he had been with 
Lockheed’s Vega plant, 
where he handled production 
control, industrial engineer- 
ing, tool planning and de- 
sign, materiel control, and 
master planning. At one 
time he was with GM. 





LEON H. JOSEPH was 
elected treas. of Freedman- 
Burnham Corp., Cincinnati, 
Ohio. He has been associ- 
ated with the company for 
past 2!% yr., and. previous 
to his connections with 
Freedman - Burnham, had 
been in the investment se- 
curity field for 13 yr. At 
present, company makes pro- 
pellers, also radar and C-46 
parts. 





HAYWARD C. THOMAS, 
president of Clarke Aero- 
Hydraulics, has been unani- 
mously elected 1945 presi- 
dent of Aijrcraft Parts 
Manufacturers Assn. A for- 
mer investment broker, he 
has been connected with the 
association since its incep- 
tion. During World War I 
he was an officer in the Air 
Corps. 





FRANCIS W. BROWN is 
new chief examiner of CAB. 
He has been associated with 


govt. bureaus for many 
years. Starting with ICC 
Bureau of Valuation in °25, 
he left in °33 to go with 
AAA for a year, then went 
with ICC Bureau of Air Mail 
in ‘34. Since °38 he has 
been with CAB, handling 
new route cases and other 
proceedings. 
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ROBERT L. NEYDON has 
been named district traffic 
manager for C&S Air Lines 
with headquarters at De- 
troit. He is first traffic rep- 
resentative for company’s 
newly -established Memphis- 
Detroit route. A Notre 


Dame University graduate, 
he had been in sales de- ~ 
partment of, Chrysler Corp. 
for past 11 yr. 





ROGER WARD is new chief 
of laboratories for Glenn L. 
Martin Co. An MIT gradu- 
ate, he had been with Cur- 
tiss as production project 
engineer and with Pitcairn 
as factory mgr. before join- 
ing Martin in '37 as asst. to 
factory mgr. Previous to his 
new promotion he was for- 
eign field service supervisor 
for company since 1943. 





ERNEST KANZLER (left) and M. P. FERGUSON (right) 


have. been elected to board of directors of Bendix Aviation 


Corp. Mr. Kanzler is also a member of research committee 
of Committee for Economic Development, a member of busi- 
ness advisory council of Dept. of Commerce, and a trustee 
Mr. Ferguson was v.-p. and 
asst. gen. mgr. of Eclipse before becoming gen. mgr. of 
Bendix Products Div., South Bend, Ind., in June "38. He 
was elected a v.-p. of Bendix Aviation in Sept. "42, and as 
a group executive of company took charge of expansion of 


of National Planning Assn. 


production facilities to meet Army and Navy needs for air- 
craft carburetors, fuel injection equipment, landing gears, 
wheels, brakes, and other aircraft equipment. 


L. M. BACH was promoted 
v.p. In charge of mfg. for 
Lockheed. He joined com- 
pany in 1934 as foreman of 
final assembly, then pro- 
gressed through mfg. dept. 
to his most recent position 
as general works mgr. A 
recognized authority In tool- 
ing and develepment of new 
aircraft, he has been In avi- 
ation for more than 25 yr. 





COL. THOMAS A. MUR- 
PHY, AC, Is new AAF resi- 
dent representative at Buf- 
falo and Kenmore plants of 
C-W Corp., Airplane div. A 
naval combat pilot in World 
War I, he has been con- 
nected with aircraft produc- 
tion for more than 25 yr. 
His previous tour of duty 
was as resident representa- 
tive at L. I. plant of Repub- 
lic Aircraft. 
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TODAY, ONE JOB =—=TOMORROW A HUNDRED 
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FOR THE -“Yudouer AUXILIARY POWER UNIT 
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Every vital accessory in the Boeing 
B-29 Superfortress must perform effi- — 
ciently on the long flights to TOR? 

-and back. 


One vital accessory in every Bortwer 
is the Andover Auxiliary Power Unit, 
‘used on the Superfortresses to develop. 
auxiliary energy for starting the huge 
i tabs for operating turrets, bomb bay 
_ doors, radio and other equipment. | 
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- Today, and until victory, ‘all our plan | 
* ning and building are for*the armed 
+ “services — tomorrow Andover Motors _ 
: will be ready’to supply industry. get 
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‘Our informative booklet “Andov 
_ Auxiliary Power’ may: suggest h 
_ this motor can help you in. ifhe 


AUXILIARY 











‘ANDOVER MOTORS CORPORATION ELMIRA, N. Y. 


_WHOLLY-OWNED SUBSIDIARY OF ANDOVER KENT AVIATION CORPORATION 
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Postwar planning is on the minds of all alert 
business executives today. They are on the HB 7,., 
lookout for new ways to increase production [ Yak 








efficiency and to lower production costs. B: 

Also 

One of the most revolutionary developments in J Just 

the combustion engine field is the Andover a 

An 

Auxiliary Power Unit . . . a light weight port- ni 

able unit that will economically operate such Mus 

things as air conditioning systems in busses, | M 
; : ; 

refrigerating systems in freight cars and trucks, § «(; 

heating and lighting systems in railroad cars) o 

the ' 

. dependable “stand-by” power for a hun cal 

aia postwar uses. the | 

¢ mon 

Used separately to supply’ horsepower (just who 

under 82 pounds in weight) or with adapter and A 

the 

generator (only 116 pounds in weight) to furnish | 

electric energy, the Andover Auxiliary Power oR 

Unit will provide greater energy out pa 

put per pound of weight than has we’ 

been available to industries hereto ms 

Nar 

fore. at tl 

aski 

may 

droc 

oR 
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56th 
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“~~ UT ON HIS FIRST MISSION, the 
2 young fighter pilot ran into some 
\7 enemy planes and, as he radio’d 

his report, piled into the fight. On his 
surn to base, the Operations Officer 


asked if he’d been scared. “Who, me? 
Not a bit—was surprised to find my- 


if cool and calm the whole time. Why 
- ask ” 

*0h, I was just wondering,” replied 

operations, “when you reported 25,000 

Japs coming in at eight feet.” 


, 


MART-ENIGMA 


We ask you, Glenn Martin, we ask you: 
The plural of Mars is—just what? 


There’s no wracking of brains 

As Skytrain becomes ’Trains, 
Ground-clinging dubs 

witch Cub into Cubs, . 

Kids wearing bibs 

Say Lib and then Libs, 

But the plural of Mars is—just what? 


More than one Hellcat is Hellcats, 
In the multiple, Fort becomes Forts, 
Zeke becomes Zekes, 

Yak becomes Yaks, 

But for Mars we are minus reports. 


Also sev’ral SC jobs are Seahawks, 
Just as simple is mention of Nells, 
Or to point ’51’s out as Mustangs, 
And how easy “s” goes on all Bells! 


But lordy, egad, and my starses! 
Must we say, Mister M.—“Those are 
Marses? 


*Checking over some airport data the 
other night we found, for one field, 
the warning that pilots should be very 
careful on Sundays and holidays, since 
the field also served as a baseball dia- 
mond. Whew! In addition to the guys 
who don’t follow traffic pattern now 
you gotta watch out for foul balls from 
the ground, too. 


* Report from another, out in the wilds 
of Texas, says to “look out for live- 
stock.” Ha, what does the man think 
we've been looking for these many, 
many meatless months? But rather 
than take a chance of going haywire 
at the sight of roasts on the hoof, we’re 
asking him for a picture so that we 


may retire quietly to a corner and 
roo-0-0-1. 


* Recently your old Side-Slipper spent 
‘ome time with the First Air Force’s 
Combat Crew Training Wing, a 
well bunch of lads if ever there was 
one. They’re training crews on the 
glas A-26, and all the instructors 
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are young-old men who’ve put in at 
least one tour of duty in Europe or the 
South Pacific. Most of them spent 
good long stretches out front, learning 
the hard way. One for example, flew 
a B-25 to New Guinea two weeks after 
finishing flight school and didn’t waste 
any time getting in action. Later, when 
he transferred to an A-20 he had ex- 
actly one hour transition time—which 
included shooting three landings—be- 
fore taking it into combat. 

Every one of these veterans is more 
than willing to go back to fighting; in 
fact in one group they all want to get 
back in action, they want to go out and 
again put their lives on the line. Guys 
like that make it more than difficult to 
understand how people who call them- 
selves American can gripe about not 
having every luxury; or how they 
can stall around on the job or walk 





“Maguire's still trying to see one of those new jet fighters—but 


out on strikes that mean shortages of 
materials needed to do a long, dirty 
job. 


@ Get your feet in the trough boys, 
here’s a new way to make a million. A 
recent CAB application for routes be- 
tween the U. S. and the Orient said the 
applicant would use a plane of his own 
design, and proposed that the govern- 
ment put up the shekels to develop the 
craft, “a plane of secret design.” The 
Board was told it had better not fool 
around about putting up the money 
either, or the designs and programs 
will be offered to a foreign nation. 


© Cigaret-loving friend of ours spent 
his spare time as a plane spotter dur- 
ing the early years of the war. He 
now insists that his experience is prov- 
ing invaluable in spotting cigaret lines. 
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not too close.” 
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The excellent fatigue resistance of molybdenum 
steels has proved itself in aircraft structures 
over a period of fifteen years. 





CLIMAX FURNISHES AUTHORITATIVE ENGINEERING * MOLYBDIC OXIDE, BRIQUETTED OR CANNED®s 
DATA ON MOLYBDENUM APPLICATIONS. | ise FERROMOLYBDENUM e“CALCIUM MOLYBDATE 
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ENGINEERING DATA 


Model 2 conasunons printer, capable of 
duplicating any tracings, line drawings, 
ens, black and white prints, 

= Dyke negatives, and blueprints, is 
in folder from Charles Brun- 

ing Co., Chicago.— AVIATION, Apr., °45. 


lubrication of Aircraft Engines......2 


tion on aviation greases and 

mn lubrication of accessories has been 

added to discussion of engine lubrication 

in new edition of Aircraft Engine Lubri- 

booklet issued by Sinclair Refin- 

ing Co., New York City. Types of greases, 

their composition, testing, characteris- 

tim god popiication, are described.— 
AVIATION, Apr., °45. 


Wood Preservative ................3 


Used for protection and preservation 
of plywood boxes in which aircraft parts 
are stored and transported, a ol 
dipping process developed by Building 
ee, a . en Sons, New 

, is descr n company’s 
Bulletin ‘No. 3.—AVIATION, Apr., 45. 


Triple-Range Tachometer ...........4 


Available for speeds as low as 100 rpm. 
and as high as 15,000 rpm., Model J 
triple-range hand tachometer, manufac- 
tured by Herman H. Sticht Co., New 
York City, is described in Bulletin No. 
160. Instruments are stated to show in- 
ay, and Pans speed or 
speed of revolving shaft or 
surface—AVIA TION, Apr., 3 


Explaining formulations, mixing pro- 
working life, spreading, assem- 
cleaning, and storage, and 
ing by graphs the pot life, 
es, and clamp periods, book- 
kelite Corp., New York City, 
oh eer seee! cate ~ oo setting 
enoli al resin ue -1 
~AVIATION, Apr., ’45. . pase: 


Industrial Chemicals ...............6 


Titled Chemicals for Indust b 
'» booklet 
for Hercules Powder Co., Wilmington, 
ri lists chemicals made and sold by 
aepany’s Cellulose Products Div., indi- 
es now available, their end uses, 


ind packing and shipping i a 
A TION: Apr. nipping nformation. 





~ mting complete design service 






idea to blueprint, Design for Profit 

cainlet issued by Produc Scigasre: 

De teu conceived as aid to manu- 
TE” prod contemplating re-design of 





ucts or develo 
AVIATION, io ee of new items. 


nie I ie 
Mlormation on reducti i 
t on of mainte- 
ralues pote and charts of illumination 
47 on various spacings and 
eights of lighting units, are 
in booklet issued by Wabash 
Be ak Brooklyn, N. ¥.--AVIA. 


Electric Power Distribution. ........9 


erican Institute of Electrical Engi- 
ity, has issued report 
ee Power Distribution for In- 
t nts. Outlined are engineering 
Ss in Selecting adequate, eco- 
enna safe equipment, in applying 
nt Pment, and in maintaining it. 

&nalyzes service requirements, 
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KEEP POSTED ON 


Products and Practices 


This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 


with the manufacturers. 


It helps executives save valuable time, 


provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





voltage regulation problems, load charac- 
teristics, and distribution system charac- 
teristics.—AVIATION, Apr., ’45. 


PRODUCTION 


Fire Extinguisher Maintenance. .....10 


Supervision, record-keeping, and _ re- 
charging are among subjects covered in 
booklet, Inspection and Maintenance of 
First Aid Fire Extinguishers, from Wal- 
ter Kidde & Co., New York City. 


Soldering Plax 2... csccccccsccccccdld 


In circular issued by Special Chemi- 
cals Co., New York wee improvements 
in “Kwikflux” are described. Stressed are 
super wetting action and flowing speed. 
—AVIATION, Apr., ’45. 
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Ejecting under pressure a cloud of or- 
ange colored smoke, distress smoke hand 
signal made by Aerial Products, Merrick, 
L. I., N. Y., is described in circular which 
states that signal device weighs 4% 0Z., 
is 3% in. long, and is of 1%-in. dia.— 
AVIATION, Apr., ’45. 


Lightweight Horn ................13 


Designed for use in aircraft, No. 318 
lightweight horn, manufactured by Ed- 
wards & Co., Norwalk, Conn., is de- 
rg Bulletin No. 16A.—AVIATION, 

pr., °45. 


Grinding Wheel Data..............14 


Complete data on grinding wheels and 
their applications is offered by Abrasive 
Co., Div. Simonds Saw & Steel Co., Phila- 
delphia, in Booklet ESA-73. Included is 


selection table, safety code, wheel speed 
table, and operating rules.—AVIATION, 
Apr., ’45. 


i, 


Working on principle of slide rule, 
“Valdura” paint guide issued by Ameri- 
can-Marietta Co., Chi , has been de- 
vised to enable quick selection of proper 
hea duty maintenance paints.—AVIA- 
TION, Apr., °45. 


Cables and Connectors ...........16 


Describing RG cables and companion 
high frequency connectors for U.H.F. and 
electronic applications, Catalog Section 
“—” issued by American Phenolic Corp., 
Chicago, stresses the apg henn te rm i- 
electric in cables and in insulation in 
connectors.—AVIATION, Apr., °45. 


Fastener Manual .............++.-17 


Cartoons illustrate procedure in re- 
lacing damaged fasteners in Service 
Manual No. 44-C issued by Camloc Fast- 
ener Corp., New York City. Various 
service operations of Series 4002 fasten- 
ers are described.—AVIATION, Apr., ’45. 


Screw Thread System.............18 


Designed to give condensed picture of 
“Heli-Coil” inserts and “Aero-Thread 
screw thread system, Bulletin No. 239 
from Aircraft Screw Products Co., Lene 
Island City, N. Y. includes fundamenta 
engineering data, typical application 
and information on tools required.—AVI- 
ATION, Apr., °45. 


Parachute Catalog ............-.-19 


Switlik Parachute Co., Trenton, N. J., 
offers catalog on “Safe-T-Chutes” which 
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WHERE TEMPERATURES 


J-M insulations assure delivery of sub-zero atmos- 
pheres to world’s largest altitude wind tunnel. 


In the Aircraft Engine Research Laboratory of the National 
Advisory Committee for Aeronautics, Cleveland, Ohio, the 
14-unit, 21,000 H.P. refrigeration plant has a capacity of 
7,000 tons of refrigeration. 


The plant provides any wind tunnel temperatures be- 
tween plus 59° F. and minus 48° F, 


To assure delivery of air at desired temperatures to the 
wind tunnel, and the smaller Icing Research Tunnel, Johns- 
Manville Insulations are used throughout the refrigerated 
systems. J-M Rock Cork Lagging, Rock Cork Pipe Cover- 
ing, Zeroseal, and Zerotex fitting insulation protect the lines. 


Made of mineral wool with waterproof asphaltic binder, 
J-M Rock Cork is sealed against moisture . . . provides no 
home for vermia, mold or bacteria. It is structurally strong, 
and forms firm, tight joints. In sheet and pipe covering 
form, it may be sawed or worked with ease. 


For complete information about J-M Rock 
Cork...or about other insulating materials 
needed in aviation...address: Johns-Manville, 
22 East 40th Street, New York 16, New York. 





PRODUCTS 


—Johns-Manvill 
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Dry, cool make-up air is carried to the world’s largest 
engine altitude wind tunnel by lines insulated with Johns- 
Manville heavy brine thick Rock Cork Pipe Covering 
and J-M Zerotex fitting insulation. 


A large central distribution header, and a 55’ long, 6’ Des 
diameter flash cooler (not shown) have J-M Rock Cork = 


Lagging insulation, vapor-sealed with J-M Zeroseal. 



















Evaporator and air make-up end of pete esses Tut 
nel with J-M Rock Cork insulated suction piping io 
foreground. 5’ diameter make-up line, supplied by com 
pressors in large photo above, is shown at left of photo 
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gescribes various models, illustrates 
chutes in service, and contains full in- 
structions, illustrated, on care and pack- 
ing. AVIATION, Apr., °45. 


MACHINERY & ACCESSORIES 


flooring-Maintenance Machine... ...20 


e) Industrial floor machine which in one 
action cuts dirt from floors, smooths and 
jevels surface, and picks up soilage, is 

bed in circular from maker, G. H. 

Tennant Co., Minneapolis.—AVIATION, 


Apr., '45. 
Multiple Punches ................. 21 
Bulletin No. 306, issued by Thomas 


Machine Mfg, Co., Pittsburgh, describes 
multiple punches and spacing tables. 
Too) setups for punching plates and 


shapes are illustrated. —- AVIATION, 
Apr., 45. 
OES cee csc ecccccccccccs 22 


og No. 308, issued by Standard 
Conveyor Co., North St. Paul, Minn., de- 
tails various types of conveyors, instruc- 
tions for use, and table for selecting best 
weyor for job. Index collates both by 


tries and types of conveyors.— 
AVIATION, Apr., °45. 
Welding of Heavy Gage Steel...... 23 


Description of “three phase to single 

system for welding heavy gage 
steel is contained in circular from Sciaky 
Bros., Chicago. Described as an improved 
method, it is stated to produce an in- 
duced welding current in the secondary 
which is a continuous alternating im- 
pulse of low frequency and of ideal wave 
eee magnitude. — AVIATION, 


Punches and Dies ... i é% «cae 


Describing line of punches and dies, 
catalog from Wiedemann Machine Co. 
Philadelphia, includes tabular data of 
decimal equivalents of numbered and let- 
tered punches, also standard U. S. gage 
og on sheet. iron.—AVIATION, Apr., 
a. 
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Angle Vises ....... cineca a OONtaWG eae 25 


Circular from Chicago Tool & Engi- 
neering Co., Chicago, describes line of 
angle vises, drill presses, flanged milling 
machines, and grinding attachment vises. 
Included are illustrations of these tools 
in use—AVIATION, Apr., °45 


Abrasive Cutter ............2....26 


Designed to cut stock up to 4 in., with 
work immersed in coolant, Model No. 1 
abrasive cutting machine, made by An- 
drew C. Campbell Div., American Chain 
& Cable Co., Bridgeport, Conn., is de- 
rag in new catalog.—AVIATION, 


Optical Contour Comparator... ....27 


Redesigned and improved, optical con- 
tour comparator manufactured by Fish- 
Schurman Corp., New York City, is de- 
scribed in Bulletin OC 305. Comparator 
is particularly adapted for inspection of 
— threads, dies, gears, and parts of 
ustruments.— AVIATION, Apr., '45. 


Cleaning Equipment ..............28 


angetibing complete manufacturing 
i eering service covering wash- 
ote ing and drying equipment, Bul- 
No. 4E1 is ‘offered by Optimus 
ent Co., Matawan, N. J.—AVIA- 

0 A Apr., "45, 


Steam Condenser ceavee 


Niagara Blower Co., New York Cit 
has issued Bulletin No. 99, giving ais: 
sam of operation of company’s Niagara 


Aero Stea 
Apr, 45, m Condenser. — AVIATION, 


ladder Shoes Sali ele dieiains GaldNaS oe o BO 


Bulletin No. 4 f 

No, rom Dayton Safet 

tadder Co., Cincinnati, Ohio, describes 

afford and shoes for ladders devised to 

for I agrotection for floors and safet 
adder users—AVIATION, Apr., °45. 


Automatic Machine Control........31 


n-Au-Trol,” described as new prin- 
tiple of automatic control of ranshtnee: 

ibed in “primer” publication is- 
Conn, 4 The Bullard Co., Bridgeport, 
stated to oect is vertical turret lathe, 
Apr. 4“. be revolutionary.—AVIATION, 


eoeeeeeeeeeee 


AVIATION, April, 1968 


Metal-Washing Machine ......... ..32 


For high speed washing of flat, fragile 
work or circular parts with pockets and 
crevices, “Tabl-Spray” metal-washing 
machine, manufactured by American 
Foundry Equipment Co., Maishawaka, 
Ind., is described in Bulletin No. 19.— 
AVIATION, Apr., °45 


Aircraft Wheel Aligner......... seen 


Operating on principle of tracer wheel, 
‘“‘Micro-Liner”’ wheel alignment analyzer 
runs alongside wheel and shows exact 
direction in which each wheel is rolling. 
Circular from Micro-Linor Service Corp., 
Detroit, states instrument gives means of 
detecting structural changes in landing 
gear and causes of abnormal tire wear. 
—AVIATION, Apr., ’45. 


Reet waioned Kc hie 
circular from Fostoria 
Corp., Fostoria, Ohio, is 


Infrared Units 
Described in 
Pressed Steel 


new No. 60-000 line of portable quick- 
heating tools ——AVIATION, Apr., °45. 


Dest Collector 2... cc ccc ccccccccccs 35 


Originally developed for use in own 
lant, dust collector manufactured by 
deal Commutator Dresser Co., Sycamore, 
Ill., and now available te industry, is de- 
scribed in circular. Stated to be both 
powerful and inexpensive, collector de- 
— 500 cu. fpm.—AVIATION, Apr., 


Welding Apparatus .............-- 36 


Victor Equipment Co., San Francisco, 
offers very comprehensive coverage of its 
gas welding and cutting apparatus in 
large 104-page catalog featuring many 
color plates.—AVIATION, Apr., '45. 


Coated Abrasives 


‘“Durabonded” coated abrasives are de- 
scribed in circular from Behr-Manning 
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KEEN-EYED SHOOTERS 
USE RAY-BANS 


Wherever eyes are subjected to 
intense glare, in training or in 
combat, our fighters protect their 
vision with Ray-Bans. Long a 
favorite of sportsmen before the 
war, Ray-Bans cut glare-produc- 
ing rays to a minimum. In bright 
sunlight, eyes are cool, relaxed 
and comfortable, vision is sharp 
and clear. 

The workers of Bausch&Lomb 
are producing more Ray-Ban 


Sun Glasses than ever before— 


all to meet urgent military needs. 


BAUSCH & LOMB IS DESIGNER AND 


SCOPES 


RAY-BAN SUN GLASSES 


AND A 








COMPLETE LINE OF 





All Ray-Ban Sun 
Glass production és 
allocated to milé- 

tary use. 


‘a WS 


After Victory, civilians seeking 
visual comfort and glare protec- 
tion will be able, once more, to 
purchase genuine Ray-Ban Sun 
Glasses and Shooting Glasses. 


BAUSCH & LOMB 


OPTICAL CO. * ROCHESTER, N. Y. 
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U. S. ARMY 
AIR FORCES 


PRODUCER OF BINOCULARS 


OPTICAL INSTRUMENTS 
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Div. of Norton Co., Sven! N. Y. Testi- 
monials are a feature of piece.—AVIA- 
TION, Apr., °45 


Protected Type Motor ...........38 


New bulletin describing protected type 
motor (detailed on page 238, March 
AVIATION) is being mailed by Crocker- 
Wheeler Div., Joshua Hendy Iron Works, 
Ampere, N. J.—AVIATION, Apr., '45. 


Spinning Dimpling Tool...........-39 


Developed to solve problem of dim- 
pling new, harder aluminum alloys, “Spin 
Dimpler” manufactured by Topflight 
Tool Co., Towson, Md., is described in 
circular. Tool is made for 3/32, 1/8, 5/32, 
and 3/16-in. rivets and, it is stated, can 
be used on any standard drill press.— 
AVIATION, Apr., 45. 


Tested Dells. «occ cucasceveccccesseM® 

Circular describes high speed micro 
precision (spiral flute), and high speed 
watchmaker (flat) drills, new items in 


line offered by Chicago-Latrobe Twist 
Drill Works, Chiengo. Drills are fur- 
nished from stock in diameters of .15 
millimeter (.0059 in.) to 1.00 millimeter 
(.0394 in.) in both standard and oversize 
shanks, and either right or left hand 
construction.—AVIATION, Apr., 45. 


ELECTRICAL 


ital ee ene nese 


Illustrating factory personnel at work, 
booklet from Harvey-Wells Electronics, 
Inc., Southbridge, Mass., also contains 
pictorial coverage of company’s various 
products.—AVIATION, Apr., "45. 


Test Equipment ...........---+++--42 


Bulletin Eletrical Test Instruments fea- 
tures a direct-indicating comparison 
bridge, capacity and_ resistance limit 
bridges, resistance and capacitance dec- 
ades, Wheatstone bridge, megohm meter, 
and many other instruments. It is offered 











JUST A FEW OF 
THE PRECISION 
PARTS 





td 


Prime contractors, more and more, are re= 


Write for NEW i6-page 
Booklet! It shows the 


lying on Arnolt for mass production of a Wide variety of parts 
highly diversified list of parts requiring pre- being made in Arnolt 


plants. For a free copy, 


cision workmanship. Arnolt has the latest _ mail the coupon below 


types of milling machines, shapers, lathes, 
automatic screw machines, grinders, tap- 
ping and threading machines, presses, tube 
bending facilities, and other equipment. 
For wartime or postwar production, investi- 


gate Arnolt facilities now. 


to De pt. 4A. 








ARNOLT MOTOR COMPANY 


WARSAW, INDIANA 








Please send your new arses illustrated booklet, ‘‘Manu- - 
facturing Facilities Available for Your Proeduction.”’ 
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by Industrial Instrumen Inc. 
Oo AVIATION, pre nag, 2erse7 


Thermostatic Control .............43 


Describing built-in “Watchman” 
mostats for aircraft equipment—"Mee " 
guard,” for use on fractional hp. motors 
and five other types—booklet from West. 
inghouse Electric & Mfg. Co., Pittsburgh 
gives characteristics and capacities o? 
each unit.—AVIATION, Apr. 45. ° 


Electronic Tubes .................44 


Catalog from General Electro 
York City, details eharecteristion uf se 
ous electronic tubes made by compan} 
including transmitting triodes, mercury. 
vapor rectifiers, high vacuum rectifiers 
oF ooh poe eee’, - vapor rectifi 
ram ers, and vol 
pOAVIATION. Apr 4b. ee Tesulators. 


Reverse Current Cutouts ......... 45 


Designed to automatically pr 
verse flow of current, cutouts manufrs 
tured by Eclipse-Pioneer Divy., Bendix 
Aviation eee Teterboro, N. J., are de. 
scribed in fo der.—AVIATION, Apr., 45 


i ee ey ee rere 


Hermetically sealed terminals 
scribed in circular from Te 
arn Bes aay Electrical Indus. 


Portable Motor Generator ........47 


Providing portable source of 
testing and repairing aircraft ‘a 
ments, No. MG-39 motor generator is de- 
scribed in folder from Wyse Labora- 
pegtes. Dayton, Ohio.—AVIATION, Apr 


Connecting Devices ...............48 


Describing line of multi- 
and sockets, terminal atrips, wey 
mounts, and other items, Catalog No, 14 
from Howard B. Jones Co., Chicago, lists 
an 
data.—AVIATION, YY ~ aay aceneee 


PLASTICS 


Plastic Booklet ..o..ecscwcec visa ceil 


Comprehensive color booklet 
Eclipse Moulded Products Co., Milton 
kee, titled So You Are Going to Use Plas- 
tics, gives case histories and presents 
chart affording graphic comparison of 
properties possessed by commonly used 
plastic materials. Booklet meanwhile 
emphasizes that any public belief that 
ee ae remnde every other kind of 

Ss a misconc — . 
TION, Apr., °45. ne 


AIRPORTS 


Masts and Towers ............++++50 


Catalog describing masts and towers 
suitable for airport use has been issued 
by Harco Steel Construction Co., Eliza- 
beth, N. J. Line includes both portable 
reed pee installations. — AVIATION. 


Airfield Lawn Mower ............+5I 


Model B lawn mower, suitable for air- 
port use, is described in circular from 
Allis-Chalmers Mfg. Co., Milwaukee— 
AVIATION, Apr., ’45. 


Gasoline Handling .........+++++:5 


Safe and efficient handling and s 

of aviation gasoline is topte of booklet 
from Standard Oil Co. of N. J., 
City. Information on fire and expe 
hazards, loading and unloading of tank 
ers and tank cars, storage, sampilné, 
testing, ‘and servicing, is given.—AVI* 
TION, Apr., ’ 


EMPLOYERS & EMPLOYEES 


Color Selection ...scccccceccsanaem 


Develo for use in industrial and 
commercial interiors, color _selectior 
guide issued by The Arco Co. Clevelané, 
is designed to enable specification 4 
color shades that will minimize fatigu' 
and promote safety.—AVIATION, At 


Sales Control ........- cee 


Containing program of techniques a 





routines for effective sales contro 


AVIATION, April, 1 


New York 
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efficient administration of 
accentjepartment, Graph-A-Matic Control 
for Sales Management, booklet published 
Remington Rand, Buffalo, describes 
breakdown of sales control.— 
AVIATION, Apr., 45. 


tothe Manual ...........--5+++---55 

gouth Bend Lathe Works, South Bend., 
ind, announces publication of its 43rd 
ition of handbook, How to Run a Lathe. 
Charge is made for this book; 25¢ for 
paper-covered, 75¢ for leatherette.— 
AVIATION, Apr., '45. 


NEW PRODUCTS 


fl Latest 
Machine Tools 


Piston Ring Lapper................56 

Stated to enable lapping of radial air- 
craft piston rings by complete sets in 
opponent eylinder in which rings will 





assembled, new cabinet-type hydrau- 
lical: reciprocated horizontal piston 
Loving machine has been developed 
by Barnes Drill Co., Rockford, Il. 
Spindle, having false piston attached, 
arries full set of rings. Rings are com- 
pressed and radial cylinder barrel is 





placed on piston, menting rings to 
normal wall ressure. ylinder is 
clamped in position, loose abrasive is 
used, and mechanism rotates spindle 
(180 deg. in 12 in. of travel) on forward 
stroke, and returns without rotation. 
Mechanism times automatic stroke, 
which is adjustable up to 12 in—AVIA- 


’ Apr., 545. 


ET WEES > cco ve csecacess colt 


Stated to have many applications to 
general utility work, new hydraulic press 
manufactur: by atson-Stillman 9 

lle, N. J., is of 25-ton capacity, self 
contained, with moving down ram and 
double acting cylinder. Specifications: 
oe pressure 1,000 psi., stroke 10 
in, 15x15 in, platen, and 20 in. daylight 
opening. Cylinder is of 8-in. dia. and ram 
T%-in, dia. Pressure is supplied by a 
and low pressure vane-type radial 
bump direct driven by 5 hp. motor. Unit’s 
way valve control is operated by single 
‘ d lever to vary load from 15 to 25 
ge Operating speeds are: Advance 103 
per min., pressing 20 in. per min. 
and return 114 in. per min. Oil tank and 
ate ment, ae sognted - base. Asay | is 
. high and weighs approx. 4, 
I.—AVIATION, Apr. ’45. al 


Quick Change Gear Lathe.........58 


Adapted to tool room work, mainte- 
he training, or production, new No. 
quick change gear lathe in cabinet has 
€ with friction feed automatic 
pe which travels over bed stated to be 
und to within .0005 in. accuracy. 
die turns on double row of preloaded 
gw on ball bearings, and self lubricat- 
Meet ronze bearings are located at 40 
tad friction points. All moving were 
tls gears are completely enclosed. Multi- 
tone seit drive transmits power from 
Pulley to spindle. Maker is Lo 
ie, ae 8s C04 Chicago.— AVIATION, 


AVIATION, April, 1945 











SomE IwPoRTANT STEPS... 
In War and IN PEACE / 


Passenger Loading Platforms for airlines and trans- 
ports recently were added to the list of products man- 
ufactured by Aircraft Mechanics, Inc. Because each 
must combine durability, mechanical perfection and 
good appearance, each must be manufactured with 
flawless skill and at a cost encouraging use at both 
large and small air terminals. 

This item is representative of our intention to pro- 
duce any type of aircraft part or accessory, demand- 
ing welded tubular or forging fabrication, for the 
aircraft and its allied industries. We have served 
these industries through the manufacture of essen- 
tial parts since 1932, and are privileged to include 
among our present customers more than fifty of the 
major aircraft manufacturing companies. 

Because we are producing satisfactorily for-them, 
we know we can serve you, too. Write us, today, 
for full information regarding our designing, engineer- 
ing and manufacturing facilities. 


HELP SPEED VICTORY ... BUY AN EXTRA WAR BOND 


SS oa 
* AIRCRAFT MECHANICS ~ 


COLORADO SPRINGS, COLORADO 


DESIGNER «++ ENGINEERS «+» MANUFACTUBERS 























Vertical Boring Machine ...........59 


Designed to produce work of high 
standards with use of semi-skilled opera- 
tors, Model 44 vertical boring machine, 
made by Bausch Machine Tool Co., 
Springfield, Mass., is described as having 
fewer moving parts in heads and as per- 
mitting rigid mounting of spindle head to 
solid supporting column. Hydraulic pis- 
ton ram operates on center feed principle 
on 15x15 in. table which has 6 in. travel. 
Hydraulic pressure is supplied by eléctric 
drive pump at rear of machine, controlled 
by operator through lever at right of unit. 
Suitable spindles are available for vari- 
ous sizes of bores and materials to work 
up to 10,000 rpm. Low pressure hydraulic 
pump provides smooth fiow of oil into 
large cylinder, maker states, Distances 
from table top to spindle and from 
spindle center to face of head post are 
to buyer’s specifications. Spindle motor, 
statically and dynamically balanced, will 
handle boring jobs up to 5 in. at 5,000 
rpm.—AVIATION, Apr., ’45. 











G-20 GUN—operated 
with any standard 
wrench—612 inches long 
— weighs 14 ounces — 
specially desigred to 
fit into workman's tool 
kit—irctalls, any stand- 
ard Cherry Rivet. 

















G-1SRB GUN — operates 
on from 75 to 125 
pounds air pressure— 
103% inches tong— 
—weighs approximately 
four pounds — balanced 
from the grip for easy 
one-hand use — espe- 
cially good for tiong 
Production runs. 


G-10 GUN—hand-operat- 
ed on the ratchet prin- 
ciple—201 inches long 
—weighs approximately 
2% pounds — actuated 
by bringing the handles 
together in a series of 
short strokes — installs 
any standard Cherry 
Rivet — excellent for 
production or repair 
work where air 
power is not avail- 
able. 


G-25 GUN—hand-operat- 
ed on the leverage 
principle — 912 _ inches 
long — weighs nine 
ounces — operated with 
one hand by squeezing 
the handies together 
once — installs all %e” 
aluminum hollow Cher- 
ry Rivets except the 
pull-through rivet. 


G-35 GUN—hand-operat- 
ed on the ratchet prin- 
ciple—111/ inches long 
—weighs 23 ounces— 
actuated with one hand 
by squeezing the han- 
dies together repeatedly 
—installs any standard 
Cherry Rivet—handy for 
cramped or tight spots. 

















difficult is the location. 
New Manual 





Wide variety in size, 
weight, operation and pull- 
ing head position — these 
have all been designed into 
the standard line of Cherry 
Rivet Guns so that you may 
+ have just the right gun to 
handle your particular 
Cherry Blind Rivet applica- 
tions easily and quickly, 


no matter how unusual or 









D-45 gives quick overall picture 
of Cherry Blind Rivets and Guns, 
their many types and uses, Sent 
free on request. Write to Dept. 
A-110, Cherry Rivet Co., 231 
Winston Street, Los Angeles 
13, California. 





Cherry 2A-4045 








ShopE quipment 
& Materials 


Anvil Blocks ..........20500.6.....68 


“Anti-Wear’” anvil blocks manufac. 
tured by Acme Industrial Co., Chicago 
are described as protecting comparator. 
type and similar anvils 5 vy wear in- 
definitely. Blocks lapped flat and paralje) 
on all four sides can be wrung to any fiat 
anvil (plain or serrated) it is stateq 
Standard size is % in. wide and 1% in, 
long; other sizes can be furnished— 
AVIATION, Apr., °45. 


Portable Electric Drill.............4 


Described by maker as being 20 per- 
cent lighter than comparable rated driljs 
with aluminum casings, new side-handle- 
type portable electric drill is offered by 
Independent Pneumatic Tool Co., Chicago 
Gear case, field case, and handle are 
molded in “Thorite” plastic. All interna) 
operating parts are supported in meta] 
frame entirely separate from housings, 
Drills are available in speeds of 2,500 
3,750, and 5,000 rpm. They weigh 8% Ib 
and are 7 9/16 in. long.—AVIATION, 
Apr., ’45. 


New Welding Process .............62 


Described as being simpler, faster, and 
more economical, automatic arc welding 
process known as “Lincolnweld” has 
been developed by Lincoln Electric Co., 
Cleveland. Stated to have been success- 
fully used in welding all types of joints 
including butt, lap, tee, fillet, and corner, 





process is used with direct current, 
utilizing a bare metallic electrode which 
is fed through granular flux deposited on 
joint. Sufficient flux is applied to com- 
pletely blanket arc and molten metal, 
the unfused flux being reclaimed. High 
current densities are employed, ‘-I0. 
dia. electrode carrying as much as 650 
amp. Scale and moisture are minimized, 
maker states, buffing with power wire 
wheel usually providing sufficient edge 
cleaning. Photo shows motor driven trac- 
tor type unit.— AVIATION, Apr., '45. 


Matched Casters.'...........+-+++ 8 


Developed for heavy industrial service 
where loads are up to 1 ton per caster, 
line of matched sets of casters for in- 
dustrial trucks are announced by ; 
Forge Co., Everett, Mass. All wearing 
parts are high grade machinery steel, 
maker states, and no king pin is use¢, 
large dia. ball bearing swivel serving 48 
both thrust and radial bearing. Upper 
and lower ball races are of same @ 
Lower balls carry no _ load _ reaction, 
center of load wheel lying within 
circle. Under balls carry entire static 
load. Lower balls absorb reaction s 
forces at right angle to wheel Habe 
Matching rigid caster is furnished wit 
heavy steel top plate,and- formed ~~ 
forks welded into rigid single bo ; 
Wheels on both types run on roll 
bearings with inner and outer harden : 
bushings, inner bushing acting as re 
against which forks are tightened 


AVIATION, April, 19 
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ugh-bolt. All types of wheels are 


th ? 
ble. Casters are made in 4, 5, 6, 7, 
a 10-in. dia.—AVIATION, Apr., ’45. 


Clamping Jig ....--.--+.---+-+ ++ 64 

Designed to utilize the great braking 
power of perfectly mated male and fe- 
male cones, “Cone-Lok” clamping jig, 
made by NM. A. Woodworth Co., Ferndale, 
Mich., 1s described as of rugged con- 


struction, safe in operation, and versatile. 
Containing a minimum of moving parts, 
it is convertible from right to left hand 
operation. Moving parts operate in oil 





path, and internal parts are protected 
from chips and cutting oils. Working 
parts cannot move without action of 
lever. Tray is positively clamped at any 
location in either up or down strokes. 
Three styles are available: Three-post 
type, used for most applications in gen- 
eral machine shop work; upclamp type, 
used where depth of counterbore or 
drilled holes must be held to close toler- 
ances; and bridge type, necessary wher- 
ever large, heavy operation must be per- 
formed. A special ‘“‘jack-lock”’ fixture 
camp is also available-—AVIATION, 
Apr., "45, 


Hydraulic Foot Pump........... .. 65 


Two-speed hydraulic foot pump for 
pressures up to 10,000 psi.. has been 
added to line by Lyon-Raymond Corp., 
Greene, N. Y. Unit has automatic change- 
speed feature. Pump has two pistons, 
one a high speed low pressure, other a 
small, slow-speed high-pressure piston. 
Up to 1,000 lb. pressure, both pistons 
pump oil, but at 1,000 lb. pressure the 
high-speed low-pressure piston auto- 
matically cuts out and higher pressures 





—up to 10,000 lb.—are developed by high 
Pressure piston. Pump provides fast 
Wavel of ram at low pressure, up to 
ure, and then develops high pressure 
oe actual work, maximum pressure be- 
refi pre-determined by adjustment of 
ehef valve. Furnished is either base for 
mounting or auxiliary base (illustrated) 
or floor use without mounting.—AVIA- 
ON, Apr., °45. 


Combination Crane Truck..........66 
aniving operator greater freedom of 
“ie im manipulating load, new Mode! 
by Bi combination crane truck, developed 
y Slwell-Parker Electric Co., Cleveland, 

> Separate motor for raising and low- 


—- boom. New model serves as lift 
Cann; load carrier, crane, and tractor. 


apacity is 6,000 lb. on platform, 2,000 

2. hook at 42 in. radius, and 1,000 

wn" hook at 84 in. radius. Speed is 6 

~ay unloaded and 5 mph. fully loaded. 
TION, Apr., ’45. 


AVIATION, April, 1945 




















This New Mark means 


BETTER Metal Sanding 








LONGER, COOLER CUTTING LIFE . 
For Coated Abrasives 


More resistant to heat . Less sensitive to humidity 


DURABONDED is the result of Behr-Manning’s 
new process for hardening the adhesive bond, to re- 
sist cutting heat, retard loading, repel humidity. 
Actual field reports on metal sanding operations 
using DURABONDED abrasives show a 25% 
average increase in cutting life—at no added cost. 
Have one of our Field Engineers show you how 
DURABONDED can help on your production. 


Drop us a line on your letterhead, 
either to Troy or our nearest branch. 


Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 
Grand Rapids, High Point, Indianapolis, Los Angeles, 
New York, Philadelphia, St. Louis, San Francisco, Tacoma 





BEHR-MANNING: TROY,N.Y. 


0) 092 69 CO). MO) an. 1e): IN COMPANY 


RELIABLE COATED ABRASIVES SINCE 1872 
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High-Frequency Heater............67 


Weighing 250 lb. and measuring 15x 
23x29 in., new high-frequency heating 
unit called “Thermex”, manufactured by 

Corp., Louisville, Ky., is for use 
as production unit for plastics molding 
industry. Automatically controlled and 
with output of 400w., 230v., 60 cyc., 
Single phase current is used. Heating 
cabinet is built in, and removable 7x10 
in. tray is rer Upper electrode can 
be adjusted to 2 in. above tray. Dials, 
tuning and push buttons are eliminated, 
power and timer being turned on when 
preform drawer is pushed in. Red in- 
dicating light goes out when time has 
expired, and operator transfers heated 
preform to mold cavities in press.— 
AVIATION, Apr., °45. 


Swaged Hook ............ .. 68 


Alloy-steel, stamped hook with straight 
shank that can be swaged to cable is 
announced by Poulsen Nardon, Los 
Angeles. Design is such that load is on 
direct line from the cable. Other advan- 














CHICAGO....._- léth and Rockwell Sts. 
Rockwell 2121 
NEW VORK. o.o..68 203 Westside Ave. 
Jersey City, N. J. 

New York City....- Rector 2-3700 
aL Market 2-6067 
Jersey City..._._- Bergen 4-1123 

SU RGRNS WW 5i RLS. 5 Clinton St. 


Central 1020 
CINCINNATI_Front St. and Freeman Ave. 
Cherry 3232 
Other Steel-Service Plants 
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Joseph T. Ryerson & Son, Inc. 














Aircraft Quality Stocks: 
NE 8630 ROUNDS 


Conforms to specification AN-S-14a. 
Cold finished annealed — cold finished 
heat treated — hot roiled annealed. 


NE 8630 HEXAGONS 
Conforms to specification AN-S-14a. 
Cold finished heat treated. 


X 4130 ROUNDS 
Conforms to specification AN-QQ-S- 
684a, Cold finished annealed — cold fin- 
ished heat treated—hot rolled annealed. 


X 4130 HEXAGONS 
Conforms to specification AN-QQ-S- 
684a. Cold finished heat treated. 


NE 8740 ROUNDS 
Conforms to specification AN-S-16a. 
Cold finished annealed — het rolled an- 
nealed. 


4140 ROUNDS 
Conforms to specification AN-QQ-S- 
7520. Cold finished annealed — hot 


rolled annealed. 


RYERSON STEE 








































tages described are flattened sides, 
smooth inside surface, round throat, 
ample radius, and finished point. Sizes 
available are for 3/16 to 1 in. cable— 
AVIATION, Apr., ’45. 


Gang Channel ............... oo OP 


Reducing over-all width 10 percent 
from that of previous models, Kaynar 
Mfg. Co., Los Angeles, has produced new 
design “Click” gang channel nut and bolt 
retainer in which bearing surface is in- 



































int osition to assemble, and _ screw 
driver opens clip to disassemble. Made of 
24ST aluminum, channels can be riveted 
or spotwelded to other components. Nut 
or bolt can float for self-alignment. Ir- 
regular spacing of holes to fit ueers 
templates can = furnished. Channel 0 
accommodate nut sizes 6- 

in.-24 are available. —AVIATION, Apt. 
145. 


Polishing Lathe so eae cee 


Handling odd shaped parts, such as 
spun shapes, and flat stampings, vacuum 
grip polishing lathe made by ‘if 
Machine Tool Co., Hawthorne, owe 
generates its own vacuum without piping 


tly, 
or glands, holds work, stops instan 
ahd eetuaahe work rapidly, states mas 
Lathe has threaded spindle 1 in.-5, am)” 
furnished with 1,800 or 3,600 rpm. otor. 
440 or 550v. 3-phase 50 or 60 cyc. M 
—AVIATION, Apr., ’45. 


AVIATION, April, 194 
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BIRD’S EYE VIEW 


“Here, Herrenvolk and sons of the Sun, is what a Thunderbolt pilot sees as he peels off to wipe you out... 





You've heard about the Thunderbolt?*...Of course you have, but as we say in our quaint American way, 
you ain't heard nothin’ yet... You've brought ’em down?... well, that happens, too, but at what a cost men, 
what a cost...The records tell that gratifying story. @, And naturally you've examined with awe, these 
instruments and other details of the few ships that fall into your hands...so we don’t hesitate to publish this 
fine view. , Confidentially, we’re well aware that if you had the blueprints and complete specifications, you 


haven't the time... you haven't the material...and more important still... you haven't, and never have had, 





the kind of people...with the kind of spirit and the free- *THE RECORDS OF FIGHTER 
SQUADRONS EMPHASIZE THE UN- 
MATCHABLE PERFORMANCE OF THE 
name ‘Thunderbolt’, a synonym for allied air supremacy.” THUNDERBOLT AND ITS PILOTS. 


man’s pride of accomplishment, which have made the 


REPUBLIC @ aviIaTIOoN 


CORPORATION 


Farmingdale, L.I, N.Y. Wakers of the Mighty Thunderbolt Evansville, Ind. 





























Recognize this famous old miller in its modern dress? 

Old-time machinists valued it for the rise-and-fall 
spindle which brought the cutter on a sliding head down 
to the work. This principle was new and basic, and the 
miller enjoyed many years of success. With accelerated pro- 
duction, however, industry demanded greater versatility, 
rigidity and accuracy in its machines. Operating men began 
to label the miller a “has-been”’...until Nichols decided 
to mass-precision it. 

The engineering insight of “Accurate” Nichols appraised 
its many advantages and foresaw its almost unlimited pos- 
sibilities for the toolroom as well as the production line. 
Thorough redesign gave it new purpose and precision 
manufacture gave it the accuracy necessary to keep pace 
with mass-production “musts.” 

You’d hardly know the old miller now. The spindle is 
hardened and is equipped with roller or ball-bearings. 
Solid gibs, box-type saddle and head, counter-balanced 
motor drive and rapid-action rack and pinion saddle motion 


4é 
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Acco Yee : 
te 
PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS-PRODUCTION 


















have been added...all merged into a compact, multi-pur 
pose machine tool. 

Today you can see it performing dozens of different high 
speed machining operations on production lines and tod! 
rooms everywhere...éo tolerances in “tenths.” 

Your engineering and production problems may bef 
afield from machine tools, but Nichols’ ability and manu 
facturing facilities may put new purpose into one of you 
reconversion blueprints. 

Nichols-built products draw upon the most advanced 
manufacturing techniques and facilities, including lappy 
grinding, hole locating and sizing, plus precision testi 
methods to affirm their accuracy. 

Put your problem up to “Accurate Nichols.” 





/ 


W.H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM 54, 





gectric Hand Drills...............71 


Features of new electric hand drills 
pade by Aro a Co., Bryan, Ohio, 
sre stated to : One piece aluminum 


jousing, built-in oilers, 4-bladed rotors, 
wd 4-ball bearing construction. Drills 





an be equipped with 3/16, \%, or 5/16 in. 
Jacobs chuck. Models 109 and 1010 op- 
gate at 2,500 rpm. and models 1013 and 
1014 at 4,000 rpm. Latter two are speci- 
fed for aircraft work. — AVIATION, 


Apr., °45. 
Diemond Grinding Wheel..........72 


Stated to be manufactured under 

gwcret process for securely locking dia- 
mnds in matrix layer upon layer, dia- 
mond wheel made by Industrial Abra- 
gives, Inc., Chicago, is a dual-purpose 
Zurium-bonded tool which may be used 
for both rough grinding and fine finish- 
ing by merely angling side or point of 
tol—AVIATION, Apr., ’45. 












Micrometer Countersink ..........73 


Improvements in micrometer stop 
countersink manufactured by Aero Tool 
0, Burbank, Calif., described as reduc- 
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ne frictional heat and wear, are: Elimi- 
oy of split keeper, addition of over- 
mig Phosphorbronze bearing, and sim- 

‘d puller-nut to remove cutter.— 
iN, Apr., °45. : 






Aviation Chemicals .............3.74 


suchas” wy meott AGlation Dees 
co nm : 
hielo N- ¥._ Included are: Wind. 
hi - cqcaner, film remover, polish, 













faner and polish, liquid wax. 
oad wax, dope rub, aircraft cleaner, 
une-up, gasket shellac, thermo- 


istic gasket seal 
“—AVIATION, & nal — and skin 
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Hand-Operated Positioner ........75 


Reported to be a versatile machine for 
welding, assembly, maintenance, and re- 
pair shops, bench Model 1H hand-oper- 
ated positioner made by BRansome Ma- 
chinery Co., Div. Worthington Pump & 
Machinery Corp., Dunelien, N. J., has 
capacity of 100 lb., with center of grav- 
ity 3 in. above table. It has tilting range 
of 150 deg., revolves 360 deg., and can 
be locked in any position. Machine’s 16 
in. table top is equipped with 9/16 in. 
slots, and swivel base is available.— 
AVIATION, Apr., ’45. 


Reamer Holder ..................76 


Reported to compensate for any mis- 
alignment of reamer and drilled hole, 
new reamer holder for automatic screw 
machines permits reamer to float in any 
way necessary. Maker is Green Mfg. Co., 
Rockford, Ill. Floating is achieved with 
two oil-resistant synthetic rubber rings, 





which allows free but controllable motion 
in any direction. Hollow set-screw fixes 
position of reamer, and simple spanner 
sets Lightness of float. Adjustments can 
be made with holder in machine,—AVIA- 
TION, Apr., '45. 





available through chartered dealers is _ 
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'HOW TO USE ALASKAN 


THE GENERAL DETROIT CORP. 
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OF fF 
aa HE woartup's 


LOWIELIEST -...- see” 


a a bleak and desolate Long Island 
marsh stands a small windowless house 
— alone and mysterious. But the three 
antenna masts surrounding it offer a 
clue to its function. 


This is United Air Lines’ radio communi- 
cations station, remotely-controlled from 
a hangar at La Guardia Field. The pilot’s 
contact with the ground, it transmits such 
vital information as weather conditions, 
wind direction, and air traffic instruc- 
tions. 











Here dependability is a must .. . and this 
Federal transmitter — the FTR-5 — is on 
the job every minute of the day, every 
day of the year. The only direct human 
attention it receives is a routine inspec- 
tion visit . . . about once a month. 


The need was for efficient, unfailing 
service ... 


. . . which Federal equipment delivers. 


You can count on Federal’s radio aids to 








Lek ral Lelephone and Kadio Corporation 


Newark 1,.N. J: 
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= Rack Covering............77 


F. Goodrich Co., Akron, announces 
3. e in color from clear to white in 
- nerac” RX _ solution, covering for 
Ang racks. It is stated that white is 
mrly visible and shows plainly what 

jons of parts have been masked, and 

ther all parts of new racks have been 
vered. AVIATION, Apr., 45. 


djusting Spanner ............78 


peveloped to meet needs of mainte- 
we field where spanner nuts are used, 
yeadjusting spanner _ wrench is an- 
mnced by Universal Engineering Co., 














Ra Oe ee 


n Diego. Tool’s 3-point toggle action 
movable jaws provides uniform pres- 
we. Wrenches are available in % to 
yin, 1% to 3 in. and 3 to 5 in.— 
VIATION, Apr., ’45. 


onnect Coupling ..........79 


Designed for use in testing operations, 
w direct-connect coupling manufac- 
red by BE. B. Wiggin Oil Tool Co., Los 
ngeles, fits over end of any standard 
yp AND 10,056 nipple, the “dogs” of 
upling gripping securely in undercut 
hind threads. Coupling is available in 
5/16, %, %, %, and %-in. sizes.— 

TION, Apr., 45. 





Electrical 
Appliances 


Speed Gearshift Drive........80 


Designed to power machine tools and 
her equipment requiring motor capaci- 
\ sof 1 hp. or less, new selective 4- 
bed gearshift drive is announced by 
ma Electric Motor Co., Lima, Ohio. 
mitis rated at % and % hp. at 1,200 
m., and 1 hp. at 1,800 rpm. Weight is 
lb; length, including shaft, 18 in.; 
dth, including terminal box and shift 

















j 


asi j 


, 12 in.s and height, 9 in. Type R is 
jeued for continuous operation. Semi- 
sed, drip-proof, ball bearing motor, 
Ge f° Phase, 50 or 60 cyc., 220, 440, 
all. is furnished. Unit is reversible 
speeds. With evenly distributed 
€ 8s, ratios are 1 to 1, 1.33 to 1, 
Some} 4to 1. Small lever, which can 
tended to any position, provides 
AVIATION, Apr., 45. 


Se ee 


ee metal plants, new 50-kw. 
hardenin', OF Surface and local- 
ning of gears, rods, and other 


1! TATION, April, 1945 
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: reduce non-productive 


ground time... 





Profitable air transportation 
loading’ and unloading of cargoes. _ 
There’s no better, more dependable method | : 
than with, Clark Fork Trucks— ; % 
designed : ae 
and built ae r 
for that ae 
fab. | 








ert icd Gacielonsry-lengelr, 


BATTLE CREEK, MICHIGAN, U.SvA 


sae 


a ee 


Products of CLARK ¢ TRANSMISSIONS ¢ ELECTRIC STEEL CASTINGS 
AXLES FOR TRUCKS AND BUSES e AXLE HOUSINGS « BLIND RIVETS 
INDUSTRIAL TRUCKS AND TRACTORS e HIGH-SPEED DRILLS AND REAMERS 
METAL SPOKE WHEELS » GEARS AND FORGINGS « RAILWAY TRUCKS 
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parts, and for annealing, brazing, and 
soldering operations, has been developed 
by Industrial Heating Div., eral Blec- 
tric Co., Schenectady. In addition to hav- 
ing important features of 5 kw. and 15 
kw. heaters, it is designed to heat-treat 
larger parts in less time, states maker. 
New model is rated either 230 or 460v., 
3 phase, 60 cyc. After starting button is 
pressed, automatic controls regulate 
heating and quenching cycles. Attached 
work table provides two heating posi- 
tions. Unit weighs approx. 6,000 lb. and 
is 84 in. wide, 94 in. deep, and 82 in. high. 
Heater cabinet has two compartments, 
one containing aircooled transformer to 
step up power supply voltage to six recti- 
fier tubes, a contactor, a tap-changing 
switch, and filament transformers. Other 
contains single watercooled oscillator 
tube and bank of watercooled capacitors. 
—AVIATION, Apr., ’45. 


Circuit Breaker .................-82 


Designed for service on 230v. a.c. or 
250v. d.c. current of 50 oe. max., and 
fully electric-magnetic, small, light, and 
compact two-pole circuit breaker de- 
scribed as having more efficient blowout 
action and faster latch mechanism, is 
announced by Heinemann Circuit Breaker 
Oo., Trenton, N. J. Breaker, which may 


be connected either front or rear, is 
stated to have instantaneous trip at 
eight to ten times full load. Any one of 
three time delays may be_ specified. 
Breaker is 6% in long, 2 11/16 in. high, 
and 2 in. wide.—AVIATION, Apr., 45. 


Midget Transformer ..............83 


Described as meeting needs for effi- 
cient lightweight communication and 
electronic equipment, new transformer, 
31/32 x 37/64 x 7/16 in., is small enough 
to be incorporated directly into cases of 
earphones and hand-held microphones. 
Developed by Permofiux Corp., Chicago, 
transformer can be made with windings 
to provide impedances as high as 200,000 
ohms and, when used as choke coil, with 
inductive reactance as high as 1 megohm. 
It may be potted, shielded, or hermeti- 
cally sealed.—AVIATION, Apr., '45. 


Lighting Fixture *..................84 


“Colovolt” is new fluorescent lamp em- 
ploying new principle of cold cathode 
with low voltage, described as having 
longer life and instantaneous starting. 
Fixtures employing 93-in. lamp are avail- 
able, and they may be had in 2-lamp and 
4-lamp models for mounting singly or in 
continuous lines. Maker is General Lu- 











CHROMIUM PLATED 


GAGE BLOCKS 


* 


You can now place your 
‘order for the famous 
Ellstrom Chromium 
Plated Gage Blocks and 
we can promise you im- 
mediate delivery. All Ell- 
‘strom Gage Blocks are 
chromium plated to give 
‘them very superior wear- 
ing qualities. It’s the 
finest gag® block that 
money can buy and 
solidly backed by a fam- 
ily tradition of fine gage 
making. 


OFFERED INDIVIDUALLY 
OR IN COMPLETE SETS 


in three classes: WORKING 
Sets, with guaranteed toler- 
ance of + .000008”; JNSPEC- 
TION Sets with guaranteed 
tolerance of + .000004” and 
LABORATORY Sets with 
guaranteed tolerance of 
 .000002”. 





ALL E.LCeTrRom 


DEARBORN CAGE C @ DEARBORN, MICHIGAN 
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minescent Corp., Chicago.—avyya 
Apr., ’45. 2 TI0 


Electric Motor Valve............ 


Described as light in weight 
pact, providing high flows at ine — 
sure drops and low current consume 
when energized, electric-motor-operate 
shut-off valve, AV-16 series, for fy, 
hydraulic, and lubricating oil systems 
has explosion-proof motor and swite 
cover, standard terminal type electric 
connections, and tube or flange fluid 
nections % in. to 3 in. ips, Maker j 
General Controls Co., Glendale, Cali¢ 
AVIATION, Apr., ’45. " 


Aircraft Parts 
& Accessories 


Panel Instruments ..............., 


Described as withstanding extrep 
conditions of temperature, humidity, y 
bration, and shock in aircraft servic 
new line of 14% in. electrical instrument 
is offered by Roller-Smith, Bethieher 
Pa. Instruments are available in dg 
voltmeters, in all practical ranges abo 
50 millivolts and in d.c. ammeters in 


















Pn oe >. 
MILLIAMPERES “9 
TYPEO 1 



















practical ranges above 500 microampere 
For certain applications lower range 
ean be supplied.—AVIATION, Apr. 


Signal Indicator ...........eeeeeee 


Stated to overcome disadvantdge 
found in mechanical signals and sig 
lamps, new 3-way signal indicator calle 
“Teller’, manufactured by Dietz M 
Co., Los Angeles, is described as sel 
testing, small size, and shock resistant 
Filaments, springs, and levers are elim 
nated, states maker. Weight is .64 0 
voltage 18-30 d.c., wattage 1.2, tempe 
ture minus 75 deg. to plus 160 deg. F 
altitude to 50,000 ft. Applications are 
Antenna reel, bomb release, landing & 
position, oxygen warning, fuel pressu 


signal call, fire warning, beacon_ine 
eator, radio, and radar. — AVIATN 
Apr., °45. 
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AT-510. Cable Splicer 
P Compact and easily handled. Complete 
wih dies to accomodate 1/16, 3/32, 
“WS and 5/32 cables. 





AT-513. Edge Breaker 

Q removes all burrs or rough- 
hess from any type of sheet stock. 
afety shield protects operator's hands. 








AT-518. Plate Nut Drill Jig 
For accurate drilling of rivet holes for 
nuts. Alignment of holes and dis- 
between holes held within .002. 


AT-521. Speed Driver Kit 

Till Useful for repair 
and maintenance 
crews where ser- 
ve time is limit- 
it use of bits with 
power-driven tools. 


AVIATION, April, 1945 














AT-501. No. 1 Hand Rivet Squeezer AT-503-A. Standard Threaded Drill 
6-inch jaws of heat-treated steel. Adapters oe 

vailable in izes from 3/32 Foralltypesof angle drills. Precision-drilled 
aa. — a ; ® }and tapped with concentric 60° taper. 





aerneese I 








. comfortable grip. 





ra 






AT-503. Standard Set Screw Drill 
Adapters 
60° taper assures accurate align- 
ment of drill hole. Available in all 
sizes up to 3/8” diameter. 
FOR ——— 
FABRICATION? ee ie 
_ AT-511. Chip Chaser 
These small hand tools actually removing chips between drill 


make your hard jobs seem easier, a 
because they have have been de- 





veloped by Aircraft Tools to 





meet specific problems in the fab- 





rication of modern aircraft. Con- 








stant refinement and thorough 





testing are your assurance of the 





mewest and best in precision- 






made products. 








AT-533. Jacobs Angle Drill Chuck 


Adapted for use with Aircraft Tools 
standard ongle drills. Permits use of 


any size drill up to 3/16 capacity. 


Designed to remove surface blemishes 
in materials. Large handle assures 





AT-535. Rivet Drill-Out Tool 


Round headcup in one end and brazier 
head in opposite end assure correct 
alignment for removing rivets. 





Prevents marring of work while being 
held firmly in vise. Average in size, 
fits most vises. 





New Catalog 


Available 
to Industry 


Personnel. 
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A BODY STYLE FOR EVERY NEED 


ARAM 


Body styles are illustrated one-half size 





PRECISION COUNTERSINK CUTTERS AND PILOTS 


SEND FOR NEW CATALOG 
Illustrates our complete line of spe- 
cialized aircraft tools with full how- 
to-use data. Just write name and 


address on margin of this ad and mail. 












Cutters are illustrated one-half size 


PAT 
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ZEPHYR MANUFACTURING COMPANY 
Factory and Head Office: 201 Hindry Avenue, Inglewood, California 
Dealers located in all principal cities 






















































Aircraft Battery Tester........,._. 

For use in conducting hich. : 
charge tests on aircraft batteries 2 
gan & Hoke, Philadelphia, has develop 
new tester which incorporates fiye ca 
brated nichrome resistors, capable of ; 
sipating up to 350 amp. on batteries 
12 or 24v. potential. Resistors are 
lected by means of five thrust-t 
terminals, and they are connecteg 
battery with two heavy cables, wy 





test is started, an aircraft relay aut 
matically closes main load circuit 
solenoid-type relay in time-clock wh 
indicates elapsed time. Clock is «@ 
brated for temperature correction, 
both temperature of battery and spec 
gravity of electrolite are conside 
Entire test is based on current and voll 
age against time. Chart on lid sho 
rate of discharge specified for vario 
battery types.—AVIATION, Apr., 45. 


Angle Drilling Field Kit............4 [HE 


Designed to meet need for on-the-spo 
angle drilling, field kit made by Geo 
A. Terry Co., Buffalo, is described an the J; 
comprising four tools in one. Kit 
packed in case 31% in. over-all._—A illustrati 
TION, Apr., ’45. Ith 

nt the 


Portable Flashing Beacon.......... 


Reported to produce light visible for? 
mi. at night, new lightweight, portabl 
flashing beacon, designed for small aif 
ports or as emergency standby beaco 
for larger fields, provides high-intensity 
short-duration, intermittent flashes. Bea 
con operates from 110v. d.c. or a.c. a 
utilizes vibrator power supply for com 


is wa 
he 6th 
othe s 
dia, Ste 


verting to 2,000v. d.c. It also operate Sup| 
from 6, 12, or 24v. storage battereiiot the ¢ 
Waterproof, beacon may be mounted 0 
pole. Maker is Electronic Laborato tural St 
Indianapolis.—AVIATION, Aprt., '45: 

fracts f 
Landing Container. ...... 0500009: TMmsrap in 

“Sky-Hook” supply-landing container toan 

made a T aiebnan Wloka and Fibergla 
is now being produced by Stack P. = ot one 
Co., Culver City, Calif. Dropped fim 
plane, device spins down through air} nd th 
maple seed, landing cargo without ro C 
age and without use of parachute. (2 7 eg 
see illustrated item, page 230, = P 
AVIATION.)—AVIATION, Apr.; 9: m ; 

$ 100 
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nthe January 22nd issue of TIME Magazine, we ran this 
ilustration with a headline reading: “Remember when we 
nthe 6th Avenue ‘El’ to Pearl Harbor?” 


is was a mistake. 


6th Avenue “El” was nof sent to Pearl Harbor — thanks 
othe straight thinking and vision of Mayor F. H. LaGuar- 
tia, Stanley M. Isaacs, Manhattan's Borough President, 
support of the other members of the Board of Estimate 
ot the City, and the strict adherence of the Harris Struc- 
wal Steel Company, contractors for this work. The con- 
fracts for the demolition of the “El” stipulated that the 
‘rap iron would not be sold or exported directly or indirect- 
loany foreign country with the exception of Great Britain. 
t one pound of this scrap ever left the United States. 


nd that was three years before Pearl Harbor — back in 
¢ appeasement” days! 


ps '00 bad there weren't more men thinking straight in 


AVIATION, April, 1945 








those days. Because more than 6 million tons of scrap was 
sold to the Japs during those three years. And many an 
American boy was hit by fragments of that American steel 
— fragments of our own weak thinking in the past. 


Well, we're strong now. America will come out of this war 
the most powerful force on earth, and the time to start 
thinking strong is now. 


Our greatest immediate contribution to American strength in 
the future—strength here at home—must be the provision of 
jobs for our returning fighting men; jobs and security for all! 


And today, the engineers of the machine tool industry can 
greatly help the men of government and of industry to 
provide those jobs... to plan now for the reconversion of 
our tremendous resources in materials and plant equip- 
ment to all-out production for a better America! One of 
these engineers is a Bryant man. We urge you to call 
him now. 


SLOMPANY Simons us 


SS 
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Air Cargo Loader...........-.---92 


Designed for air cargo loading and un- 
loading is “Cargoveyor” (right” made by 
Ra: = . Grand _ Rapids, 
Mich. It consists of an electrically 
driven reversible, endless belt mounted 
on 4-wheel chassis with 5th wheel steer- 
ing mechanism. Standard length is 8 ft. 
Hydraulic lift enables adjustment from 
the horizontal to delivery height of 10 ft. 
6 in. at operating pitch of 25 deg. Motor 
operated from standard 110v. single- 
phase ee ie circuit provides power to 
convey 600 lb. load at speed of 60 fpm. 
it is stated, and mechanically operate 
stabilizer will support static load of 
1,200 lb. at head end of beom at 24 deg. 
pitch—AVIATION, Apr., '45. 


Carrier System ...........-++++-+93 


Developed for aircraft test work in- 
volving undary layer studies, airfoil 
pressures, and other specialized applica- 
tions, also internal combustion induction 
system pressures, new carrier system 
manufactured by Trimount Instrument 














Every Wyman-Gordon forging is 
quality controlled . . . and behind 
every Wyman-Gordon forging stands 
the broadest and longest experience 
in the drop forging industry. . . 
Wyman-Gordon forgings are made 
today from five to five hundred 
pounds. 


ASSACHUSETTS 
DETROIT, MICHIGAN 











Co., Chicago, is for use with pressure 
gages and other instruments to measure 
static and dynamic pressures, accelera. 
tion, torque and strain,. clearance bg. 
tween moving parts, angular position, 
and vibration. System is available either 
in type making use of modulated carrier 
wave principle or type employing dis. 
criminator circuit. Frequency ranges are 
as high as 10,000 cps. Power supply and 
oscillator are described as small, com 
pact, and of light weight, and can be 
furnished in any number of channels, 
Each channel has an individual osgjl. 
lator, making possible setting of in. 
dividual channels at different frequen- 
cies. Should a gage or network fail, 
balance of channels are unaffected. Any 
one of a number of gages is used asa 
primary element, or pickup, and a cathode 
ray oscillograph or recording oscillo- 
graph, or other suitable recording or 
indicating equipment can be used. In- 
dicator cards on internal combustion 
engines, Diesel engines, and pumps or 
compressors can be made. Other applica- 
tions include cylinder head pressu 
manifold, blower rim, supercharger, fu 
system, and air scoop pressures,—AVIA- 
TION, Apr., ’45. 


Engine Starter Tester.............9% 


Model A 760 aircraft engine starter 
tester, made by Airplane Mfg. & Supply 
Corp., North Hollywood, Calif., is port- 
able unit easily bolted to bench for test- 
ing clutch settings on starters used with 
engines up to 1000 cu. in. displacement. 
Unit consists of a one-piece casting, 
mounted on 7 in. steel channel. A 5-in. 
dia. mounting plate and one 3-tooth 
starter jaw with torque arm and piston 
and gage assembly holds starter. Gage 
registers foot-pounds of torque. Acces- 
sories supplied as needed are: Right or 
left handed starter jaws for 5 in. mount- 
ing plate, right or left hand jaws for 
4 in, plate, 4-in. dia. plate, retracting 
motor jaw, low torque cylinder, and 
gage for use with retracting motor units. 
Unit is 7 in. wide, 11 in. high, and 28 in. 
long, and it weighs 85 1lb.—AVIATION, 
Apr., °45. 





ANNOUNCEMENTS — 


of new machine tools, shop equip- 
ment and materials, electrical 
appliances, and aircraft parts 
and accessories are invited for 
inclusion in these columns. 

In writing, emphasis upor 
specific aviation applications of 
newly-marketed items is desir- 
able, and whenever possible 
glossy-print photos should be ea: 
closed. Please do not send elec: 
tros. Manufacturers should ad 
dress announcements to— 

New Products Editor, AVIATION 
330 W. 42d St., New York City 18 
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WHEN SKIES. 
ARE PEACEFUL AGAIN. 


When the sight of a plane means a wave of the hand instead of diving 
into a foxhole . . . when it’s passengers and parcels instead of bullets and 
bombs... you'll find thousands of commercial and private planes winging 
their way through the skies dependably and economically . . . on 
Holley Carburetors. For almost half a century, through war and peace, 
Holley Carburetors have provided the utmost in carburetor dependability. 


8 
8 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS ann ACCESSORIES 
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wiTH t Cannon “AN” Connectors are built 
strictly to Spec. You can depend on it. 
Interchangeability is easy and fast. Replacements fit con- 

nector assemblies without adjustment while in service. 
And you can depend on their performance, too. You are 
sure that every Cannon Connector will carry its rated cur- 

rent with an absolute minimum of voltage drop. 

Cannon Connectors are made especially to meet flying 
conditions. They maintain perfect contacts even under ex- 
treme engine vibration. They stand up under exposure to all 
kinds of weather and atmospheric condi- 
“AN” Bulledo Enh Edie, tions—extreme temperatures, sand and 
ie eso Ae mal dust, and tropical humidity. 
eeenn ne, iit 
Scetie Miibien. teed here electric circuits and be sure 
the connectors will measure 
up to your own highest 
standards at moderate prices. 


CANNON ELECTRIC 


A-110, Cannon Electric Devel- 
opment Co., 3209 Humboldt 

Cannon Electric Development Co., Los Angeles 31, 
California 


St., Los Angeles 31, California. 
Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 






Representatives in Principal Cities— Consult Your Local ‘Phone Book 

















































Tips for Alaska-Bound 
(Continued from page 113) 


moderate Uilution and a great deal of 
preheating. The reason for this is 
that many engines will not easily reach 
and maintain temperatures high 
enough for quick, efficient scavenging 
in flight under extremely cold cond. 
tions. Oil temperatures must be fairly 
high or the gas won’t vaporize out of 
the oil—and there you are, flying all 
over heaven-knows-where with a fire 
hazard on board. Generally speaking 
most northern pilots agree that jt’s 
never wise to dilute over four minutes, 
and that two minutes is about the bes 
dilution period. This period, of course, 
is governed by the type of engine. 

When starting engines at low temp. 
eratures you must use lots of prime, so 
don’t think something is wrong if 
your engines don’t start on a couple of 
shots. It takes more than that to start 
you. After the engine does kick, check 
your oil pressure immediately, and 
stop it if the pressure doesn’t come wp 
instantly. 

It may often be necessary to take off 
with carburetor heat on, since at low 
temperatures fuel does not vaporize 
sufficiently to give good combustion. 
You may think you’ve had the Sunday 
morning shakes, but wait ’til you try 
to start an engine before it is warm. 
The intense vibrations caused by start- 
ing an engine before enough heat is 
applied can shatter glass, damage in- 
struments, and break or loosen fittings. 
In flight use enough power on the final 
approach to keep your temperature up. 
Just light your pants, you may need 
your engine quickly in an emergency. 


Avigation 


Good avigation means getting back 
to the wife and kiddies in one piece, 
Bad avigation means becoming wolf 
bait. Good avigation is knowing th 
country, using all aid available, know- 
ing your gas supply and consumption, 
and being alert. Bad avigation is tak: 
ing the scenic route to a wooden shi 
with your head up and locked. 

It is wise té use maps frequently t 
pin-point yourself, taking into consid 
eration time, speed, and distance, 
When you get lost up north, one valley 
looks like the next. Landmarks, whic 
are familiar when you know wher 
you are, look completely unfamilia 
when you are uncertain. 

Radio ranges up north are being 1m 
proved constantly, but beams do hav 
splits, dog legs, multiples, false builds, 
and fades. Use the radio range 4 
ways, but remember their possible fa 
ings. 

The radio compass can be an ace 
plished liar on the mountainous 
tion of the route, It is amusing 
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Keep your eye 
on the 


BALL 


BEARING ! 


For success in sports, 

keep your eye on the ball, 

For success in Tomorrow’s 

higher speed industry, keep 
your eye on the Ball Bearing! 


More than 300 million New Depar- 
ture Ball Bearings are at work in this 
war—but that’s just the beginning... 

























mad 
visit 
whi 
line, 
Mai 
ever 
with 
‘uel 
hetw 
you 


For entirely new conceptions of machine ns 
power and speed have been born, ren- ciga 
dering much machinery obsolete and ‘“ 
proving repeatedly, that the Bal/ Bearing hanc 
has more of the characteristics indis- - 
pensable to higher speeds, heavier loads poor 
and maximum rigidity. pa 
: Fi 
There is no substitute for Ball Bearings pas 
and no substitute for the technical ex- raz) 
: a " : han 
perience and creative engineering that sé 
go into New Departure Ball Bearings. You 
good 

So... keep your eye on the Ball as 
* 
Bearing ... the New Departure sible. 
Ball Bearing. That’s keeping me. 

[rom 
your eye on Tomorrow! a pir 

Anyl 

Ask for your copy of ‘‘Why stay 

Anti-Friction Bearings?’’ keep 

side 
withi 
* e an a 

nothing rolls like a ball least 

ous 
NEW DEPARTURE Mou 
a da 
BALL BEARINGS Brus 

land 
NEW DEPARTURE © DIVISION OF po 
GENERAL MOTORS, BRISTOL, CONN. r 
Sour 
Sales Branches: DETROIT, G.M. Bldg. Sweat 
CHICAGO, 230 N. Michigan Avenue work 
LOS ANGELES, 5035 Gifford Avenue cially 
If 
and j 
smal] 
343 
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turn on the radio compass and see it 
point to the tallest mountain in the 
vicinity. Following it is not so amus- 
ing. In weather, most Army pilots 
agree that the loop gives the best re- 
ception and cuts out most of the static. 
Homing on an oral null will also give 
good results. 

Proper mixing of pilotage, dead 
reckoning, and radio checks will result 
in a smooth avigational cocktail, with 
no unpleasant after-effects. 


Survival 


Assume that Rosie the Riveter, at 
the factory where your mount was 
made, turned around to whistle at a 
visiting pilot and drove a faulty rivet 
which ultimately punctured your fuel 
line, and maybe still another rivet hit 
Maisie the Welder. Then maybe 
everybody was so busy sympathizing 
with Maisie that they forgot about the 
ivel line in your airplane. Haliway 
hetween Watson Lake and Whitehorse 
yor suddenly find yourself floating 
leisurely earthward with a silk um- 
brella, wondering if you have enough 
cigarettes to last until someone comes 
in to get you. 

Now the most pressing matter at 
hand, except the cigarette situation, is 
just how to set up housekeeping, or 
how to inflict your company on other 
poor humans at the earliest possible 
date. You might give all this some 
thought on the way down. 

First thing to remember if you're 
set afoot in the Arctic is to try like 
crazy to get found immediately. Your 
chances of being discovered are greater 
atonce and decrease as time goes by. 
You also have to stay alive and in 
good condition in case you have to try 
walking out. 

Initially stay by your plane, if pos- 
sible, and start a fire immediately— 
for warmth and to guide searchers 
from the air or on the ground. If it’s 
a pine fire don’t sleep too close to it. 
Anyhow, at the start, it’s better to 
stay alert for searching planes and 
keep your flare gun constantly at your 
side to signal them. Unless you are 
within striking distance of a road, or 
an airfield, stay in one place for at 
least a week, and try to make it obvi- 
ous that you are there. Canadian 
Mounties say that five miles travel 
aday in the woods is exceptional. 
Brush is heavy, and in summer the 
land is apt to be swampy. In winter, 
snow is deep. 

You must above all stay just like a 
Stound school—warm and dry. Don’t 
Sweat. Take off excess clothes for 
working, and keep your socks espe- 
tially free from moisture. 

If you are good at making snares 
and improvising traps, you can catch 
small game. Don’t try to live on rab- 
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Le, Of 
Bietllng Yanks Onersen 
Red meat — beef — and other perishable foods 


for our red-blooded, hard fighting Yanks are rushed 
to/them in refrigerated trucks from supply depots. 








efrigeration units are powered by 
performance-proved air-cooled gasoline 
engines — one more of many war uses 
for dependable, instant-starting 
Briggs & Stratton engines. 


rhe-Coobed Jowexr ; BRIGGS & STRATTON 








The performance records established by more than two million Briggs & Stratton 
engines are conclusive proof of their perfection in design, their fine 
engineering, and precision manufacture. Current models, and those 
to come, are backed by the “know how” gained through 25 years 
of continuous production of AIR-COOLED Gasoline Engines. 
BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U. S. A. 
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When it’s a question of finding a 
metal for some tough job you have 
in mind there is a quick way to look 
for a ready answer... 

Take a look at the family of Inco 
Nickel Alloys—strong, hard, corre 
sion-resisting and absolutely free 
from rusting, every one of them 
Those are the family characteristics 
of the eight Inco Nickel Alloys. 

Which one should you choose for 
your particular job? 

It all depends on what you want 
to do. 

From this “Selection Guide” you 
can see how each one provides 4 
different combination of advantages 
for different types of work. 

Then write for a copy of our List 
“B-100” which lists more than 100 
technical bulletins and publications 
that explain the properties, co 
rosion-resisting characteristics and 
practical applications of these IN@ 
Nickel Alloys. It is yours for the 
asking. 

THE INTERNATIONAL NICKEL COMPANY. IN 
67 Wall Street, New York 5. N.Y. 
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QUICK-ATTACHABLE 
HOSE FITTINGS 


Because Weatherhead quick-attachable (Q-A) hose fittings 
can be easily installed as either original equipment or re- 
placement work, service-men and mechanics have stated 
overwhelming preference for them. They are available in 
two types for low pressure or for medium and medium- 
high pressure lines. Write or phone any Weatherhead 
branch office for our new Aviation Catalog. It’s free! 












CHECK THESE 
Q-A FITTING 
FEATURES: 


1 We special tools 


ng a 
have 2 Cuts installation 
look time in half 
Inco 
‘OfTo- 
free 3 They are re-usable 
them. on new assemblies 
Ss. 
se for 

4 Fully AN approved 
want 
ve 5 Can meet ail 
re requirements 
ee © Adjustable to 
oa ee 


zene 


NY. 
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wot ants €) Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO 
Plants: Cleveland, Columbia City, Ind., Los Angeles, 
Canada—St. Thomas, Ontario g 


jectr BRANCH OFFICES; NEW YORK °* PHILADELPHIA © DETROIT * CHICAGO ° $T LOUIS © L408 ANGELES 
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bit alone, though, because if you do all 
your strength will go to your ears. 


There are fish in all streams and flies, 


in your back pack. Grouse can be 
knocked down with a rock, if you can 
find them—they’re not too smart. If 
you've got a 22-cal. pistol it’s a very 
good deal. A 45 automatic won’t help 
you much, since it practically disinte- 
grates anything smaller than a moose. 
One pilot shot at two rabbits when he 
set foot in the brush, and all he could 
find was a few tufts of gory fur. If 
you can, boil your food. If not, roast 
it. However you go about it, cook 
it rare, or eat it raw. 

If you are lost far from your course 


and/or you have waited a few days 
and seen no airplane, you might decide 
to try to walk somewhere. In this 
case, there is only one thing to do: 
Get to a stream and follow it down- 
stream. Do not follow deer or moose 
trails. They are intended only for 
deer or meese. 

Streams mean fish, people, water, 
easier walking, and ultimately cigar- 
ettes. Rivers are the north’s main 
highways, and are about the only 
places where people live or have 
cabins. Trappers use the rivers, and 
you can use the trappers— or at least 
their cabins. 

While traveling, take time out and 












A machine for bagging 
dust is certainly a much 
milder instrument than a 
machine for bagging Japs, 
bt the old production problems will still 
be there. When you start to make peace 
time products you'll want production to 
run along with a minimum of snags. . . 
you'll want those products to roll off the 
line fast. 

Turner Gauges, such as the plug, ring, flush, 
and snap .types, will fit into your pro- 


duction -picture to help you produce a 
better product in less time. 
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rest well, and build a fire every tin. 
you bunk over night in the brush, You 
must stay rested to survive. It is more 
important ¢han eating. Travel] 
when the weather is friendly. When jt 
is bad, camp and loaf by the fire, Ay. 
ways have enough energy left to builg 
a big fire and make yourself warm, 
dry, and comfortable. 

If parts of your body get froze 
restore them with heat from som 
warmer part of the body. Never mp 
frozen spots. 

Before closing this rather ga: 
narrative, it might be well to mentigg 
the fact that the “Route” is now 
coming refined with all facilities get’ 
ting better and better. But don't le 
this fact make you careless—it 
isn’t as easy as riding a pogo 
in good weather on a paved sid 
Of course things are getting civilize 
Not so long ago, one clown by; 
a shack just outside of the Big Dd 
—and he was grounded for it ty 
months afterward. When he got tp 
Fairbanks, ke found out that he 
dusted the newest branch office of 
White Castle Hamburger Co. 

Happy per diem! 


‘ J - @ 
pee nn Snr in aetts eneee Grebe mo 





Airplane Stability 
(Continued from page 147) 


aC. v » an 
au) * (7) x (55 


2a¥ __ (40). (0 yg) a 
un) x (4 ¥8) Be 
Then, 

— dY/dv 


a ee 


Ge) *(E") 


pVS 


a: 1 fale 
ee au) 

The symbol C. represents the crost 
wind force coefficient, and the slope i 
again expressed in radians. 

The cross-wind force acting on a 
airplane can be expressed as a function 
of the wing span 6, and the length L 
Thus, 





(dY /dy) = kobL 

Wind tunnel tests show that & has 
an average value of about 0.12. 

The value J, is usually obtained 
from a wind tunnel test which will gv 
rolling moments at various angles 
yaw. From Fig. 5, we derive the fol- 
lowing relationships, 


h 
a + Aa = are tan & 
where ¢’ = c/cos y 4 
and h=c'sina+ tan ysiny?¢ 
=ca+ yc 
since the angles are usually small. 
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Tobe Leads the Noise Elimination Field 


2 crOst RY problems are as vexing as the elimination 
slope sf 4 of unwanted radio interference set up by the 
foperation of nearby electric motors. And few 





- on al MM sources of engineering advice on this subject are | 
unction MM 28 experienced as the Tébe Engineering Staff. |% 
ngth LMR Tobe is the acknowledged leader in this field; 
our organization has devoted 17 years to the |3 
intricate problems of noise elimination. E 
tk as The large #1182 Navy-Type Filter illustrated ELECTRICAL DATA 


__ fp *ove is an example of our specialization. Ex- wnat atti ines onan 
tained HF amine the curve and container dimensions. This 


ill en isonly one of a large number of filters designed 
gles {0 meet special needs. Send for complete details. 





TYPE 1182—-ATTENUATION RANGE 





; 150 KC to 150 MC 

the fol tus help you solve any problem connected 

with blotting out unwanted “man-made” radio CONTAINER DIMENSIONS 

static. Your inquiries are welcome. length . 221/8" Height. . 41/8" 

Width . . 117/8" 

TOBE DEUTSCHMANN CORP., CANTON, MASS. | en 

GRAND CENTRAL TERMINAL BUILDING NO WEST BROADWAY ety aaticnang caer sth eg 
4 NEW YORK 17, N.Y. GLENDALE 4, CAL. each bearing Navy-Type No. CTD 53177. 

10 NORTH MICHIGAN AVE 

° 2-159 GENERAL MOTORS BLDG. 
CHICAGO 1, ILL. DETROIT 2, MICH. 

, 1945 , ; 
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Powered hy P & W Engines 
Built by BUICK and CHEVROLET 


cxamcsnar scones: MYATT 


Crankshaft performance must be dependable—thus the thousands of P&& W 
radial engines built by Buick and Chevrolet to power Liberator Bombers 


and Transport Planes are insured by the use of Hyatt Roller Bearings. 


Close tolerances, freedom from defects and uniformity month in and 
month out are paramount and the technique developed by Hyatt over the 


past 53 years is the assurance of quality in aircraft bearings. 


That’s why so many Hyatt Roller Bearings are used in every field of 
industry, throughout agriculture and transportation, as well as in our 


weapons of war. 


HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 


Harrison, New Jersey . Chicago “ Detreit . Pittsburgh ° Oakland, California 
250 . AVIATION, Apel, 14 


h _ cat vy¥e’ 
* are tan P] c 



























a+ y¥ 
sat da =art y¥ 
Or, for one side only, 
Aa = v¥ 
The average moment arm is one 
yarter of the span, b/4, and thus the 
joment is equal to 


b “*) see 

ef f vs 

bs x (% X (Ww) X 5 
o/V 


’ 


he 
ee ; ~, (5 ‘) x +x > 4 . V2s 


t 





Then, 
dC 1 p 
dC 1 Fa 
(5 ) X pVSy 
_ dL /dv 
* pVSlé 
b dC a 
_ ry x ‘Sete Xx pl Say 
i pVSelé 


bv (dC1\ . Sa 
~~ 3% Ee) Xs 


This equation is frequently written 
as 


ee 2) *) 
"et \da J\S. 
where k is a constant, and approxi- 


mately equal to 0.25. It is obvious that 
the two equations are the same. 


(To be concluded next month) 


Bibliography 


Aerodynamic Theory, Edited by William F Dur- 
and. Vol. V, Div. N, Chap. V. Julius Springer, 
Berlin, 1935. 

Engineering Aerodynamics, by Walter S. Diehl. 
Chap. 7 and 8. Ronald Press, New York. Re- 
vied Edition, 1936. 

Airplane —— (Aerodynamics). by Edward P. 
amer, Stability, che, XVII. McGraw-Hill 
Book Co. New York. First Edition, 1927. 





A-26 Proves "Hottest" 
(Continued from page 176) 


sual wedges. Since the throttles can- 
tot be opened until the locking lever 
$ moved, taking off with locked con- 
trols is impossible. 
_ lnvader’s flying qualities were shown 
a training bombing mission at the 
Florence (S.C.) Army Air Field, com- 
manded by Col. Arthur I. Ennis. This 
1s one of four of the First Air 
Force's 56th Combat Crew Training 
Wing’s eight bases which are devoted 
to training crews on A-26’s. 
All instructors are “returnees”, 
Wlerans of European, Mediterranean, 
South Pacific theaters who have 
“mpleted at least one tour of duty in 
ON es A-20’s, North American 
2's or Martin B-26's. 
€ mission, on which AVIATION’S 
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—tuning up for an important take-off “= 








P| ON a E a j N When the first Stinson plane have enabled Sedoson planes to show an enviable record 


took to the air, back in 1926, of performance in the 19 years of Stinson history. 
it re a mens of re rs 3 | Stinson “Firsts” 
e world had never before seen a plane that com- mast bo fly from Deinic 10 Tokyo. THE 


bined in its design an enclosed cabin, wheel brakes, SREY Io datioel Now Vork > Geveuallk 


electric starter, and a cabin heater. FIRST to carry government air mail in China. ge 
Into this new plane “Eddie” Stinson had also built FIRST to carry government mail in Mexico... and in The 
another important “first” —an inherent stability that the Philippines. designi 
has been a characteristic of every Stinson plane built in FIRST to explore the Greenland route to Europe, the of expe 
the intervening years. present-day route of the North Atlantic Air Ferry, lr safe 
Constant improvements in design and performance FIRST to provide air-mail pick-up service. The 
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PROVED IN WA On fighting fronts Marines call for “air eyes” to help them push forward 
around the globe, on a-hard-won beachhead. So a Stinson “Flying Jeep 
liaison planes built by Stinson are again proving their —the Sentinel L-5—scurries across the deck of a carmet 


utility and reliability—this time under the toughest fly- to take the air and land in the midst of battle ona 
ing conditions ever met by planes of this size and power. shell-pitted air-strip. 







= AVIATION, April, 1% 


Medical corpsmen urgently need transportation for 


ksperately wounded men lying in a field rimmed by 
nortar fire. And Stinson “Flying Jeeps” land alongside 
take them swiftly and surely to the rear. 


Here at home, another Stinson plane—the Voyager— 
lyscarried out 65 per cent of the operations of the Civil 





The first plane 


ME VOYAGER 129 acvienca ty 


Stinson for future mass production is the Voyager 125. 


dint lhe Voyager 125 is a product of Stinson engineering, 
designing, and production skill gained in our 19 years 
ofexperience in building quality personal planes—first 
forsafe peacetime flying and then for tough battle flying. 















The Stinson Voyager 125 is a family plane that 
ames the pilot and three passengers, with plenty of 
liggage space beneath the back seat. Powered by a 125- 
hp. engine, it has a cruising range of 480 miles, a rate 
climb of 700 feet per minute at sea level, and service 
ceiling of 14,000 feet. It has a maximum speed of 128 
mph. and cruises at 115 m.p.h. at 80 per cent power. 
Ittakes off, with flaps down, after a run of 545 feet, 
nds with a roll of 265 feet. 
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Air Patrol. CAA records show that the Stinson Voyager 
is the safest personal plane ever produced in quantity. 


The Stinson Reliant AT-19 is widely used by the 
British as a navigational trainer. And almost every air- 
line in the United States uses Stinson planes to train 
and check their pilots. 


We welcome inquiries about the Stinson Voyager 125 
and about our plans. The Voyager 125 will be coming 
off the assembly line 90 days after the time when the 
necessity no longer exists for allocation of all manufac- 
turing facilities to production of airplanes for the Armed 
Services. Write to Private Sales Director, Stinson Di- 
vision, Consolidated Vultee Aircraft Corporation, Wayne, 
Michigan. 





Here’s news for owners 
of Stinson planes 


You can obtain parts for your Stinson plane 
through your local Stinson Distributor, or 
direct from the factory. Stinson service will 
help keep your plane in the air! 











finson 


The Aircraft Standard of the World 


DIVISION—CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
WAYNE, MICHIGAN 
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a wmespondent flew with Capt. Doug- 
ys Dean, was typical of the 56th 
: Wing’s operations, simulating actual 
©) Bi unditions insofar as possible, from 
je pre-flight briefing to the “post 
gortem” interrogation by veteran 
aielligence officers. 

Every step followed a rigid schedule, 
acduding takeoffs at 20-sec. intervals. 
Because of the A-26’s unusual climbing 
jility, less than normal time was re- 
wired to get the 36 participating planes 
two flights of 18 craft each—in 
mation and on course in a climb 
steep enough to use the altimeter as 
, rate of climb indicator. 
an Evasive action against theoretical 
wti-aircraft fire was taken by the en- 
tire group as it moved toward IP 
(Initial Point) at speeds heretofore 
mequalled by medium bombers. While 
tual figures may not be revealed, it 
an be said the bombing run was in 
excess of 300 mph. “Enemy” fighters 
fiving out of the sun were able to 
make but one ineffective pass at the 
formation. 

Bombing was coordinated by two 
hombardiers—one in the lead plane of 
ach flight—and at their signals every 
bomb landed within the specified tar- 
get at the specified second. With bombs 
gone, the entire formation made a 
quick break-away which brought speed 
w near fighter-plane rates. 
Effectiveness of the flaps and gen- 
tral handling qualities of the Invader 
were clearly shown on return to the 
base, when Capt. Dean brought his 
craft in to a perfect landing at just 
under 100 mph. in a moderate cross- 
wind and with three other planes on 
the runway ahead. Having four planes 
on the runway at one time is standard 
practice with the 56th for, as one pilot 
put it, “when we have airplanes to 
get in the air or back on the ramp we 
don’t fool around”, 


































See Promise in Papreg 
(Continued from page 144) 


weld was also the slope of the stress- 
strain curve. 

The material indicated a low resis- 
lance to fatigue when loaded to 60 per- 
cent of the yield strength, and_ this 
may, in part, be attributed to the low 
ongation of the material. Consider- 
able heat was generated within the 
sample during the test. The Conso- 
Weld was also partially dissolved by the 
solvent action of the aromatic fuel, 
hence, the negative absorption values 
for aromatic fuel in Table I. 


Effect of Stress Risers 


‘ A 38 percent reduction in tensile 
“ength was observed in the investiga- 
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DARNELL 
| CASTERS 


@ Save Money, 
_ Floors, Equipment 
and Time by using 
DARNELL Casters 
and Wheels .. .Al- 


ways dependable, 


DARNELL CORP. LTD., 60 WALKER ST.,NEW YORK,NY 
LONG BEACH CALIFORNIA, 36 fi. CLINTON, CHICAGO, ILL 
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INLINE FOR THE AIRLINES 


Here in this clean, compact package is power for the 
airplanes of tomorrow—airplanes that will knit to- 
gether the world’s growing network of airways. 


Latest in production of a long line of Ranger en- 
gines, the Ranger Twelve is ready to take its place 
as the efficient power plant for feeder line transports 


of the new air age. 


Constantly improved since its inception, Ranger 
Twelve is backed by fifteen years of Fairchild experi- 
ence in building aircraft engines. Its dependability 
is assured by Fairchild precision construction and a 


heritage of careful research and engineering skill 


Inline, aircooled, inverted; one of the few truly 
highspeed aircraft engines in existence, the Ranger 
Twelve delivers smooth power. The simplicity of its 
design can sharply reduce the airline operators’ in- 
spection and maintenance expense. 


Within its design, too, lies a promise . . .a promise 
for even greater efficiency and sleekness in new 
Rangers to come through that quality built into al 
Fairchild products, “the touch of tomorrow in the 


planes of today.” 


BUY U: S$; WAR BONDS AND STAMPS 


aS PANGER AIRCRAFT ENGINES 


Division of Fairchild Engine and Airplane Corporation + Farmingdale, Long Isiand 
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gon of the physical properties of lami- 
which had faces indented to pre- 
ent a non-skid surface, and this led to 
ashort study of the effect of a known 
gress riser (a hole) on Papreg mate- 


tests were conducted on a tensile 
n with a hole bored in the center 
gage length, as shown in Fig. 3. 
ens were tested in a Southwark- 
machine, and _ stress-strain 
were recorded. ‘A _ tabulated 
ry of the results of this investi- 
tion compared to a similar test on 
Fie oe appears in Table II, and 
ical presentation of the same data 
isshown in Figs. 3 and 4. 
Results indicate that in both mate- 
rials the apparent modulus of elasticity, 
obtained from curves plotted by an 
extensometer of 2-in. gage length, will 
increase until infinity is approached at 
a point where the ratio of hole dia- 
meter to specimen width (d/B) is 1. 
The dural specimens indicate an ap- 
parent rise: in Young’s modulus of 269 
percent, when the d/B ratio is .876, 
and the Consoweld material indicates 
an apparent rise of 273 percent when 
the d/B ratio has the same value. 
Also, dural specimens indicate an 
82 percent reduction in tensile ulti- 
mate at a point where d/B is .235. 
whereas Consoweld material indicates 
a 38.2 percent reduction at that ratio. 
It would seem advisable to reduce 
the tension allowable of parallel lami- 
nate by 38 percent or to 22,700 psi. 
whenever the material is assembled 
with rivet or bolt attachment methods, 
because of the sensitivity of the plastic 
to stress risers. If the material is 
formed and assembled by a bonding 
process, then the full strength of the 
material may be relied upon. 


Papreg-Plywood Combinations 


Combinations of Papreg and ply- 
wood were first investigated in connec- 
tion with use as high strength, light- 
weight flooring in aircraft for support 
of heavy cargo. Designs investigated 
Incorporated a center core of light 
wood or plywood, faced on both sides 
with high-strength paper laminate. 
This design allowed the Papreg to 
absorb the high fiber stresses which 
ocurred at the extreme face of the 
fooring as a result of bending; while 
the weaker, lighter plywood absorbed 
the lower stresses in the region of the 
neutral axis. 
Low moisture absorption of Papreg 
permits it to perform as a moisture 
seal for the plywood, hence it would 
Possible to use one sheet of the ma- 
terial as a replacement for a sealing 
agent. 
For investigation of the physical 
Properties of the combination, speci- 
mens (Table III and Figs. 1, 2, and 5) 
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Photo: Courtesy Air Cargo Development Section — Pennsylvania-Central Airlines 


Ask STANDARD CONVEYOR 
about their HANDIBELT PILERS! 


PORTABLE, inclined pilers like the 
one illustrated above save a lot of 
time and effort— handling and stack- 
ing packages, bales, bundles, boxes — 
in the plant or warehouse, at the air- 
port, around the shipping platform, 
unloading and loading cars, trucks, 
boats, transport planes. 

Handibelt Pilers are available in a 
wide variety of sizes and styles as re- 
quired by various commodities. The 
unit illustrated has an adjustable 
boom which is easily extended over 

iles or into car or truck; the boom 
is clear of all supporting obstructions 
and is adjustable up to 7!4, 8% and 
91% feet. It handles individual items 
up to 100 Ibs. Other Standard Pilers 
elevate and stack up to 30 feet. Indi- 
vidual horizontal conveyor sections 
can also be furnished; these are par- 
ticularly useful for shipside loading 
and unloading. 

Standard Conveyor makes an un- 
usually wide variety of handling equip- 
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TIERING AND PORTABLE 


LIFTING MACHINES PILERS 








ment including power and gravity 
conveyors in belt, roller, chain and 
slat types; spiral chutes, tiering and 
lifting machines, pneumatic tube sys- 
tems. Whether commodities have to 
be moved in a straight line, a curve, 
up, down, or across, there is Standard 
a oe to handle the job, devel- 
oped in more than en years of con- 
veyor engineering and manufacture. 
Write for complete information on 
Portable Pilers and valuable catalog 
A-45 “Conveyors by Standard.” 


STANDARD CONVEYOR COMPANY 


General Offices: North St. Paul, Minn. 
Sales and Service in Principal Cities 
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The epic of flight, of man’s resolute willtowinthe to the war fronts, the superior speeds and rate 
air, is still in the making. Yet when the story is of climb and load capacity. All these will be re- 
entered in the chronicles of the ny vealed and it will be evident that 
future, the Constellation will sig- | Highest speed +x Longest { Lockheed’s Constellation brought 
nal the end of one chapter and the to full expression all the triumphs 
beginning of another. It will be carrying capacity + Great- of the past, establishing new stand- 
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FOR NEW WORLD STANDARDS IN AIR TRANSPORTATION 
Look 10 Lake FOR LEADERSHIP 
Lockheed Aircraft Corporation, Burbank, California 
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yere machined from a series of panels 
fabricated from aircraft plywood faced 
yith varying gages of Consoweld, and 
were milled parallel and perpen- 
ficular to the face grain. The mate- 
rial was tested in the manner of the 
lid Consoweld. A bearing test was 
jdded, and load was transmitted by a 
in through a hole in the end of the 
ample (Fig. 5). Bearing strength 
was defined as the load at which the 
bored hole showed four percent perma- 
nent deformation of the diameter. 
A summary of test results in this 
se of the program is seen in Table 
IV. The selection of specimens allowed 
for a study of the change in properties 
with varying thicknesses of Conso- 
weld on the faces of a fixed core-thick- 
ness of birch and spruce. A series of 
graphs indicating these property 
changes are given in Fig. 6 to 14, in- 
dusive. Data observed in this investi- 
gation indicated that the combination 
of Consoweld and plywood was super- 
ior in strength to wood alone, even on 
astrength-weight basis (see Fig. 10). 
Fig. 15 presents a weight compari- 
son of 4-in. plywood faced with Con- 
sweld to the equivalent thickness of 
plywood. The curves indicate an opti- 
mum thickness of Consoweld of .0625- 
in. on each face for 4-in. birch core, 
when in tension. All other properties 
varied directly with the thickness of 
Consoweld on thé face of the birch, 
and they approached the properties of 
pure Consoweld as a limit. The tensile 
properties of the spruce-core laminates, 
athough indicated in the tabulated re- 
sults, were not plotted because of 
errors introduced into the data, result- 
ing from the crushing action of the 
spruce in the jaws of the test equip- 
ment. The tabulated tensile properties 
of the spruce-core laminates are, there- 
fore, somewhat lower than would nor- 
mally be expected. 


Examples of Applications 


The tremendous increase in bending 
trength of wood or plywood parts 


























Fig, 15, 
o wood and wood-Papreg laminate. 


Chart showing weight comparison 
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NowAvailable it 


NEW 6’ I.D. 


REX-FLEX S.S. FLEXIBLE 
METAL TUBING! 





@ To meet new industrial requirements 
in many fields, REX-FLEX Stainless Steel 
Flexible Metal Tubing is now being pro- 
duced in a new 6” I.D. size! This latest 
addition to the C.M.H. line of flexible 
metal hose makes possible the use of 
REX-FLEX ‘in numerous new applica- 
tions. Sizes now range from 5/16” to 6” 
I.D. (Incl.). Five standard wall forma- 
tions_are available. 


} 
if 


In addition, this new 6” flexible metal tubing has all these: 
outstanding REX-FLEX features: 18-8 Austenitic Stainless Steel 
. . Non-Corrosive . .. Withstands Extremes of Temperature... 
Light Weight in Comparison to Strength... Great Burst and Crush 
Strength... High Fatigue Resistance... High Vibration Qualities 
. Pressure Tight for Liquids and Gases... Manually Bendable 
in Multiple Planes... Fittings Seam Welded to Form Uni-Metal 
Assemblies. 


Learn how REX-FLEX Stainless Steel Flexible Metal Tubing 


can meet your requirements. Write today for complete in- 
formation! 





Flexible Metal Hose for Every Industrial Use * 








Oo me m ETAL HOSE Corporation 


aa a MAYWOOD, ILLINOIS 





Piants: Maywood and Elgin, IW. 












AN ENGINE-MOUNT RING BEING COMPLETED. . THIS MACHINE WILL BEND TUBES UP TO 6 INCH STAINLESS STEEL. 


Skillful men and marvelous machines 
make difficult jobs like this —look so easy! 


The latest type of modern automatic equipment, repre- 
senting hundreds of new production devices pioneered 
by our engineers, combined with the exceptional skill 
of our loyal workmen enables us to bend tubes into 
the most complicated shapes to fit the most exacting 
requirements. 


Tiny oil lines, intricate manifolds, intake pipes, exhaust 
collectors, etc.—for airplane and automotive industries, 
for plumbing, dairy equipment, locomotives, and machine 
tool production. 


Here’s experience, skilled engineers and workmen, 
modern equipment and good management to assure 


precision work for your tube-bending problems and 
prompt deliveries. 


Write for informative booklet about tube-bending at 


its best to American Tube Bending Co. Inc., 4A Law: 
rence St., New Haven 11, Conn. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 
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yith the addition of a thickness of 
Papreg opens the field of primary 
gructure to Papreg combinations. 

Heavy cargo floors which must re- 
jst rolling loads of great magnitude, 
not only display adequate strength 
when fabricated with this type of con- 
ruction, but also present a hard sur- 
jae which increases . resistance to 
sbrasion. Control surfaces of this con- 
gruction exhibit improved strength 
and also greater resistance to the ele- 
ments because of Papreg’s sealing 
qualities. 

Similarly, secondary _ structural 
items, such as fuselage sidewall panels, 
gain strength and wear-resistance to 
the abrasive action of sliding cargo, 
with addition of Papreg on the faces of 
plywood panels. Many other applica- 
ions not only show. improved proper- 
fies but also indicate weight-saving as 
compared to equivalent metal parts. 

The data presented here would ‘indi- 
tate that the high strength paper- 
jaminates show promise of answering a 
need in structural design, and the fol- 
lowing generalized statements may be 
niade : 

(1) Papreg with an ultimate tensile 

strength of 31,300 psi. and a specific 
gravity of 1.36, compares favorably 
wih 24STAL on a strength-weight 
yatio basis; that is, it would have a 
teduced ultimate tensile strength of 
23,000 psi./S.G. as compared to 23,700 
pi./S. G. for 24STAL (S. G. of 24 
MAL is 2.7). 
(2) Because of the method of fabri- 
tation—laminating from thin impreg- 
tated sheets of paper—many strong 
‘ad complicated shapes can be created 
amd readily formed with the aid of a 
bag-molding operation. 

(3) Wood strength-properties can 
be greatly increased by the addition of 
Papreg material bonded to the outer 
faces. In this manner, wood structures 
can be designed to carry loads far in 
excess of the normal wood strength. 

(4) The Papreg material does, how- 
ever, suffer from low elongation and 
consequent low resistance to stress 
concentration. Assembly methods such 
as bolting or riveting would necessitate 
a reduction in the allowable strength 
of the material. 


—— ee 





Review of Patents 
(Continued from page 201) 


paling load reaction on struts. Each scale 
whi yr ansparent indicator having line 
cator ey with line on other indi- 
puter when both are rotated within com- 
hain nee: and co-operating transparent 
cator Speunner slidable radially on indi- 
indicating Veo uPs of lines within area of 
show lo & line intersections, respectively 
center Ofeeainal and lateral position of 
enable a gravity, and two pairs of curves 
tod Setting of indicators proportional 

S between load reactions in- 


diaifterence 
ted on respective coordinate scales.— 
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NORGREN FILTER 


eaeormmn 1 es 


Sharp, minute particles of dust, grit and pipe 
scale, as well as corrosive elements of oil emulsion and moisture 
are eliminated from the air stream when a Norgren Filter is 
connected in the air line. 


This Norgren unit is readily installed right in 
the air line. Easy to clean: solution and impurities fall to the 
bottom of the bowl—open the pet cock and blow them out. 
Double thickness Monel Screen may be cleaned by removing 
the plug on top of the fitting and lifting the screen out. 


Cut air tool maintenance costs by eliminating 


destructive impurities this simple way. Install a Norgren Filter. 


They Are +INDISPENSABLE to ALL Pneumatic Installations ! 


WRITE TODAY FOR CATALOG 400. 
C. A. NORGREN CO., 220 SANTA FE 
DRIVE . . . DENVER 9, COLORADO 
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OLDEST ROTARY WING AIRCRAFT MANUFACTURING 
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IN A SERIES OF MESSAGES BY KELLETT AIRCRAFT CORPORATION , 


“SIGN IN THE SKY...” 


See that shadow! It is symbolic of a new and 
different type of aircraft. Rapid progress has 
been made in helicopter development during the 
war, under Government sponsorship . . . and the 
modern helicopter can be expected to play a 
practical and useful part in the great future of 
air transportation. 


The special flying abilities of the helicopter 
qualify it for many time-saving peacetime appli- 
cations .. . augmenting conventional air trans- 
port. . . serving and saving in uses beyond 
present limitations. 


So look ahead and look aloft. While all present 


Kellett facilities are concentrated on military 
production, the Kellett engineering staff and 
productive organization are working toward the 
day when “flying without wings”’ will take its 
useful place in tomorrow’s skies. 


SEND FOR INTERESTING BOOKLET 
There may be some questions in your mind 
about the helicopter . . . its capabilities, possi- 
bilities, and its probable post-war services. If so, 
Send for an interesting booklet, “Answering 
Some Helicopter Questions.”” Write Kellett Air- 
craft Corporation, Dept. I, Upper Darby 
(Philadelphia), Pa. 


KELLETT 


COMPANY! 
AVIATION, Apsil, 14 

















































































1,965,494, filed Jan. 1, ‘44, pat. Dec. 19, 
~ £ W. Schlieben and W. Friedman, 
yssignors to York Research Corp. 


internal Reinforcement Construction for 
skin wings and control surfaces 
is intended to prevent such structures 
from pursting during certain critical oper- 
conditions, and comprises articu- 
inter-section bracing members and 
for moving point of articulation to 
or fro in toggle-fashion, so drawing sec- 
tons together or forcing them apart. 
Bracing members comprise pair of toggle- 
vers, respectively pivoted to sections of 
structure and connected at free ends to 
common operating member adapted to be 
moved endwise in plane of oscillation of 
evers.— 2,365,669, filed June 8, ‘42, pat. 
. 6, ‘44, B. N. Wallis, assignor to 
Vickers-Armstrong Ltd. 


Rigid Airship Design, of Zeppelin type, 
calls for special construction to carry plu- 
rality of airplanes in bottom surface re- 
cesses SO that undersurface of plane wings 
are substantially flush with airship bot- 
tom contour and form a continuation 
thereof. Incorporated is landing and 
launching device for each plane.—2,365,- 
a7, filed Aug. 5, '41, pat. Dec. 26, ‘44, 
Hl, R. Liebert, assignor to Wingfoot Corp. 


shock Strut element for nose or tail is de- 
signed to provide damping means which 
does not interfere with normal resilient 
characteristics of strut or with self-cen- 
tering devices generally provided in steer- 
able or castorable mountings. Shimmy 
damping arrangement within strut con- 
sists of piston having roller-engaged sinu- 
ous cam slot and a restricted through- 
passage to translate small and rapid angu- 
lar movements into piston reciprocation, 
—2,366,697, filed Oct. 16, '41, pat. Jan. 9, 
%5, R. H. Bound, assignor to Dowty 
Equipment Ltd. 


Auxiliary Control Surface combination, 
intended to increase lift at high angles of 
attack while maintaining adequate lateral 
control, and to decrease speed in landing, 
is designed to divide, collect, and acceler- 
ate large volume of air to provide high- 
velocity stream by utilizing scoop section 
hinged to and spaced from wing trailing 
edge at one end and pivoted to modified 
form of wing flap at other end, thus di- 
recting part of air against flap and scoop 
and through passage between wing and 
aileron.— 2,366,751, filed Oct. 1, °42, pat. 
Jan, 9, '45, J. N. Read. 


Gun Turret Construction, intended for 
mounting between hull bottom and tail- 
supporting portion spaced upwardly from 
hull, aims to provide large angle of fire at 
tear of craft, tilting of gunner’s seat to 
permit easy sighting during greater part 
of vertical gun movement, and mounting 
means to retract gun into inoperative 
besition completely within confines of 
craft—2,367,308, filled May 31, °40, pat. 
Jan. 16, '45, J. A. Palmer and R. L. Bell, 
assignors to The Glenn LL. Martin Co. 


landing Gear design aims to prevent 
winging of wheel, to eliminate sliding 
riction of conventional guiding means in 
Pig and to provide fluid-tight closure 
‘or cylinder behind piston, by employing 
plated reinforced-rubber boot attached 
Me ee open end of cylinder and piston 
tt to permit resilient deformability in the 
ee of piston reciprocation and give 
ceential rigidity with respect to tor- 
nn stresses.—2,367,467, filed June 27, 
in pat. Jan. 16, °45, J. Mercier, vested in 
Allen Property Custodian. 


Control Surface for autom 
atic or manual 
panes of yawing caused by stopping 
pe ape down of powerplant of multi- 
~ aircraft comprises movable rudder 
rod, — Portion of each engine nacelle, 
> eee faired within nacelle contour 
thereof ins streamline continuation 
justed when not in operation, and ad- 
of o to compensate for propulsive effect 
mines prea, = none es - ———- 
rop in engine lubricating 
Dee a6. 7025, filed Nov. 18, '40, pat. 


; 36, 4, . A. 
Douglas Aircraft ee assignor to 


Cargo Plane d 
esigned to have load dis- 
poe A near desired resultant center of 
oe and also allow latter to be located 
of life og possible with respect to center 
afford stability, has cargo com- 
th — disposed medially in craft and 
lead Twardly and rearwardly relative to 
useful end trailing edges of wings so that 
tein is distributed laterally and 
1861.63 nally along wing plan form.— 
us 288, filed Apr. 26, 40, pat. Jan. 16, 


yw ©. Sulli 
Airerart Corp. van, assignor to Lockheed 
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HEAT TRANSFER 
SPECIALISTS — 


TO THE AVIATION INDUSTRY 






Changes come fast in the aviation industry. New ideas replace old, and make new prob- 
lems in heat transfer. For more than a quarter century, Young engineers have worked 
with aircraft engineers, solving new problems as they came. . . developing oil coolers, 
coolant radiators, supercharger intercoolers, cabin heaters and temperature regulating 
systems. That’s why Young stands ready now with the experience and manufacturing 
facilities to design and produce special or standard heat transfer units for every need. 








HEAT TRANSFER ENGINEERS 


Manufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Radiators © Interceolers @ Heat Exchangers 
@ Engine Jacket Water Coolers © Unit Heaters © Convectors © Condensers @ Evaporators @ Air 
Conditioning Units @ Heating and Cooling Coils © Complete Line of Aircraft Heat Transfer Equipment. 


YOUNG RBADIATOR CO., Dept.295-D, Racine, Wis., U. S. A- 





Distributors: Pacific Airmotive, Burbank, Cel; Aircraft Steel and Supply Co., Wichita, Kansas 
Md 














FIRST ENGINEER: “A lot of planes use Titeflex shielding!” 
SECOND ENGINEER: “Yes. This shows it on some of nearly all U. S. models.” 


“Planes That Fly With Titeflex” is the title of a 
supplement to the Titeflex house organ. Originally 
planned as an educational feature for our own em- 
ployees, we are glad to make it available to executives 
and engineers in the aviation industry. 

Your copy is waiting — and we will gladly send it 
upon request. 

“Planes That Fly With Titeflex” pictures many air- 
craft engines with the Titeflex ignition shielding 
assemblies with which they are equipped. Next shown 
are most of the aircraft, themselves, which use each 
particular engine. Almost all of the larger Americar 
made planes are pictured — from primary trainers 
to the mighty B29. 

It is gratifying to all Titeflex employees to know 
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that they are producing assemblies for so many of 
America’s war planes. Equally gratifying is the wide 
acceptance given to specific Titeflex engineering devel- 
opments in ignition and power shielding. The 
Titeflex *Unimold ignition lead . . . *Aerocon conduit 
... and *Unimold spark plug elbows . . . these are 
but a few. 

We welcome your request for a copy of “Planes 
That Fly With Titeflex.” If you should have any 
problems involving the radio shielding of high tension 
or low tension electrical systems, our Engineering 
Department will be glad to make recommendations. 


TITEFLEX, INCORPORATED 
510 Frelinghuysen Avenue 


Newark 5, N. J. 


bav/ar 


* Reg. U.S. Pat. Of. 





AVIATION, April, 19% 














y of 
vide 
vel. 
The 
duit 

are 


anes 

any 
sion 
ring 
ons. 


1949 











for the IMPORTANT work of Sharpening Broaches 


ANY years of experience in the production of 

broaches, broaching fixtures, and precision machine 
tools form the background for the design and manufacture 
of Ex-Cell-O broach sharpening machines. Each machine is 
built to give the utmost in speed, accuracy, and economical 
production. Each combines simplicity and ruggedness in con- 
struction, with modern streamlined appearance. These new 
Ex-Cell-O broach sharpening machines are special purpose 
machines. They are ideal for large production set-ups, and 
are advantageous also for occasional work. By the use 
of such machines, set-up time is highly minimized, and 
the hazard in changing equipment is practically eliminated. 


No. 81—Small Machine for Flat Broaches 
No. 81-L—Large Machine for Flat Broaches 


For further information, write to Ex-Cell-O 

Corporation, 1200 Oakman Bivd., Detroit 6, 

Mich., and ask for specifications on new Ex-Cell-O 
Broach Shorpening Machines. 


FOUR STYLES 
EX-CELL-O BROACH SHARPENING MACHINES 
No. 80—Small Machine for Round Broaches 
No. 80-L—Large Machine for Round Broaches 
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Standard and Special 
Multiple Way-Type 
Precision Boring 
Machines 

t 

; ) 
Multiple Drilling and 
other Special Purpose 
i Machines 


. Precision Thread 
| Grinding Machines / 


f 
s 


3 
Precision Lapping 
Machines 


en RR En ae 


j 
Broaches and Broach 
Sharpening Mochines 


! Continental Cutting 
Tools 


Too! Grinders 


Hydraulic Power 
Units 
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Grinding ‘palion | 


Drill Jig Bushings 
Fuel taisetlon 
Equipment 


_R. R. Pins and 
- Bushings | 
: . 
Pure-Pok Paper Milk 
Bottie Machines 
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Miscelianeous 
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EX-CELL-O 
CORPORATION 


DETROIT 6, 
MICHIGAN 











S 


THE HERBRAND CORPORATION © Fremont, Ohio |1] 


Drop-Forged Tools Since 1881 


10 
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LR AN ATHLETE, it is called “STAMINA.” In a ball bearing, it is 
DURABILITY—and it is determined by the inbuilt features that 
safeguard against wear and break-down. 

The NORMA-HOFFMANN "CARTRIDGE" BALL BEARING has all these 
vital features, developed to the last degree:—wear-less, friction- 
free, all-metal seals (removable and replaceable) sealing lubri- 
cant in and dirt out, regardless of shaft angle; at least double 
the grease capacity of any other single-row bearing. A design: 
that holds the grease ON THE ROLLING SURFACES, where it is most 
effective. 

Read about these, and other, valuable features of the NORMA- 
HOFFMANN "CARTRIDGE" BALL BEARING in the Catalog, sent on 
request. Or, ask our nearest office to have one of our Field 
Engineers call and explain. 






















PATENTED 


ZeyRMA-HOFFMANN BEARING CORPORATION 


STAMFORD, CONNECTICUT x Founded 1911 
1d OC): 
Offices: NEW YORK « CHICAGO « CLEVELAND « CINCINNATI « PITTSBURGH « DETROIT » LOS ANGELES « SAN FRANCISCO « SEATTLE, WASH. 
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SOUTH BEND 
TOOLROOM 


SPECIFICATIONS 
SOUTH BEND 16” TOOLROOM LATHE 


eee ee ree 16%” 
Maximum Collet Capacity......... ' 
Bed Lengths eee sees eseeses 6’, if 8’ 
Spindle Speeds (8) .... 21 to 725 r. p.m. 


Thread Cutting Range (48) . 4 to 224 per in. 

























When unpredictable precision jobs tax toolrog 
facilities, South Bend Toolroom Lathes help keep th 
work going smoothly. Their superior design and caref 
workmanship make close limit toolroom work easie 
Their smooth power and rugged construction make the, 
equally popular for exacting production operations, 

Versatility is often as important as accuracy, Tj 
ease with which set-ups can be changed for numer, 
precision operationmplus wide ranges of spindle spee4 
threading, and power turning and facing feeds eff 
tively contribute to their efficiency. Many attachmey 
are available for special classes of work. 





Whether your problem is precision toolroom wo 
or production machining to toolroom standards, get tf 
full story of South Bend Toolroom Lathes. They 
simplify your work. Made in five sizes, 9” swing to 16 


swing. Write for New Catalog No. 100-D. 








TRAINING HELPS 


Sound films, operator’s handbooks, booklets, 
charts, and bulletins on lathe operation and cut 
available for training new lathe operators. Write 

Bulletin No. 21-D for full information. 


Lathe Builders For 38 Years 


SOUTH BEND LATHE WORK: 


N 
503 EAST MADISON STREET + SOUTH BEND 22, INDIA 
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THE ROSAN LOCKED-IN STUD 
For Fastening Metal, Plastics and Wood Parts 


Rosan Locked-in Studs furnish permanent fastening 
points in all types of materials. The serrated Locking 
Ring (see Ain illustration) prevents backing out or 
loosening under vibration or torsion. Installation 
is permanent, but the units may be removed by a 
simple shallow drilling operation without disturb- 
ing the parent material. No oversize replacements 
necessary, saves repair time and parts storage. 


The Rings Titi, 


THE ROSAN LOCKED-IN INSERT 


The Rosan Locked-in Insert operates 
on the same principle as the Stud 
described above. The serrated 
Locking Ring, identical in design 
for both types of units, is used to 
lock the Insert solidly in any material 
soft enough for the ring serrations 
to broach it. 





Rosan Locked-in Studs and Inserts have been adapted to 
the fastening and sealing problems of all types of industry. 


[7 
WRITE FOR FREE CATALOG eel 
Manufacturers are invited : 
to submit their fastening 
problems. No obligation. 
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“ BARDWELL & McALISTER, INC. <Y7 
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| EXCLUSIVE LICENSEE 
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DEPT. 3-45 BOX 1310, HOLLYWOOD 28, CALIF. 
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HYCON 


REG. TRADE MARK 


She St balopower Ff; unr 


. 
‘ 


is now available for Commercial application—at pressures to 3000 ; 


2.25 GPM at 1800 RPM in two types 





Constant Delivery o 
Vadialle Delivery with clutomatic Integral Regulator + 





Furnished direct motor drive or for base mounting 
Quiet— Compact 


THE NEW WORK AIR BRAKE COMPANY 
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Hydraulte LJivition 


420 LEXINGTON AVENUE. NEW YORK 17, N. ¥, © FACTORIES; WATERTOWN. N. ¥. 
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LET SIMMONDS ANALYZE 
YOUR CONTROL PROBLEM 


pimply submit the basic requirements, as follows: 
* What does the control operate? 

LOAD: Compression ( Ibs.) Tension (ibs. ) 
* VIBRATION CHARACTERISTICS 
* TEMPERATURE CONDITIONS 
* PRESENT SYSTEM 
* FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and side views of installation. 
lhe regular graph paper and indicate unit of measure. 


TOP VIEW 


SIDE VIEW | 








YNDS EQUIPMENT FLIES WITH 
EVERY TYPE OF ALLIED AIRCRAFT 
Attomatic Engine Controls — Push-Pull Controls 
Spork Plugs — Hydraulic Accumulators 
lic Fuses — Chronometric Radiosondes 
and Clips of Specialized Design 
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HETHER your remote con- 

trol problem involves the 
coordination of a blimp’s engine 
controls...the measuring of a loco- 
motive’s operating efficiency...or 
the limitless other examples in the 
wide range bracketed by these ex- 
tremes — a ready solution is offered 
by the use of precision-built Sim- 
monds-Corsey Push-Pull Controls. 
Developed originally for aircraft 
uses, where dependability and ef- 
ficiency are at a high premium, and 


AEROCESSORIES, INC. 


30 ROCKEFELLER PLAZA, MEW YORK 20, N.Y. 





\ Simmonds Controls provide a Soundly 
e Engineered Solution ta Every Push-Pull Problem 


proved in more than half a million 
installations, Simmonds controls 
offer to design engineers a simple 
but advanced system in the field of 
mechanical remote control, replac- 
ing the antiquated pulley and cable 
and rod and bellcrank arrange- 
ments, For a complete engineering 
analysis of your push-pull prob- 
lems, send data concerning your 
requirements, as suggested in the 
panel at left, to the nearest 
Simmonds office today. 


PRODUCTS 
INC. 






BRANCH OFFICES: DAYTON * WASHINGTON © GLENDALE, CAL. © MONTREAL 
MANUFACTURING PLANTS: NEW YORK © VERMONT ° CALIFORNIA 
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A. 1-15th h. p. electric 
motor driven torque 
shaft actuator 


B. Aircraft gears from 
tiny instrument 
gears to 6-in. diam- 
eter 


C. Torque type actua- 
tor designed and 
built for use with 
hydraulic motor 





ARD DESIG 


PASADENA 8, CALIF. 


A COMPLETE LINE OF SMALL ACTUATORS 


The torque type actuator projected above is 
a continuation of the VARD line of fractional 
horsepower actuators. Last month we showed 
you the 1/15th h.p. unit. Above is shown the 
9/10th h.p. model. 

A complete line of this type actuator has 
been developed in capacities from 1/100 h.p. 
to 1 h.p., using the 24-28 Volt D C Motors. 

VARD can design and build for you any 
type of geared actuator. If you will furnish us 
with specific data on the job to be done, we 
can help you—and quick. 














NICKEL AIDS THE AERONAUTICAL INDUSTRY 


to KEEP £m FLyine/ 


The design engineers of the aeronau- 
tical industry have repeatedly met de- 
mands for improved aircraft to serve 
on world-wide fighting fronts. At the 
same time the industry has been able 
to turn out huge quantities of highly 
complex precision mechanisms on a 
mass-production basis. 


Since the pioneer days of the avia- 
tion industry, it has made extensive use 
of materials containing Nickel for en- 
gine and fuselage parts. In these appli- 
cations the industry’s engineers have 
developed to the fullest extent the use- 
ful and unique properties contributed 


Send for lists of available publications. Address your inquiries to Technical Library Service 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York, N.Y- 
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by Nickel to the materials commonly 
used in aircraft construction. 


The continued widespread use of 
Nickel reflects confidence based on 
innumerable satisfactory performance 
records. 

On all fronts, pilots and maintenance 
crews are learning what metallurgists 
long have known. Properly 
used, a little Nickel goes a 
long way toward assuring 
the dependable perform- 
ance of aircraft. From 
valves to drive gears, and 
from crankshafts to mani- 












folds, modern aircraft perform more de- 
pendably because of the added strength, 
toughness and resistance to corrosion 
Nickel imparts to other metals. 
The technical staff of International 
Nickel has been privileged to cooperate 
with the aeronautical engineers who 
have accomplished so much toward the 
improvement of aircraft. These eng 
neers and metallurgists offer counsel 
and data to all who desire assistance 
the selection, fabrication and heat treat- 
ment of ferrous and non-ferrous metals. 


* Nickel 
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MARTIN Aircraft 
Excel in All 3! 


ft 
J 


@ 






AIRCRAFT 


Builders of Dependable Oy) Aircraft Since 1909 
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Performance! 







AKE the Martin B-26 Marauder, for example. Speed of over 300 m.p.h., 

the firepower of eleven .50 calibre guns, heavy bombload, plus a record 
for exceptional accuracy in bombing .. . all these establish her outstanding 
performance. In dependability, there’s her rugged strength, structural 
soundness, one-engine performance. Combat losses have been only four- 
tenths of one percent, while in training in the U. S. in 1943 she had the best 
safety record of any bomber. Maintenance? She requires less than any other 
bomber. Result: amazing availability which enables her to be in the air 
well over 80% of the time. 


BSc same features are stressed in the Martin Mars. For performance, 
there’s her record of 4,227 miles, non-stop; on another flight she carried 
23,846 lbs. of mail. The Mars is the world’s most economical airplane. 
Under optimum conditions, she can operate at less than 6 cents per ton-mile 
for a 1000 mile trip, which is the lowest direct flying cost for any transport 
today. Dependability is shown in her ability to make regular trips between 
Alameda and Honolulu every 2 or3 days. This same quick turn-around 
demonstrates the Mars’ ease of maintenance, especially since a good part 
of this time is spent loading and unloading. She's the world’s largest flying 
boat, can climb on two engines and withstood, in test dives, a half-million 
pound pressure on her wings. 


| Sy ane outstanding is the Martin PBM Mariner. Long range, heavy 
bombload and firepower, a remarkable record both as patrol bomber 
and transport ... these are proof of high performance. Dependability is em- 
phasized by rugged construction, ability to take off and land in high seas 
and capacity to take heavy over-loading in emergencies. Indeed, the PBM’s 
dependability has been demonstrated by several successful landings on dry 
land with only minor damage to the planes involved. Ease of maintenance 
has been proven by the Mariner’s pioneéring of Pacific NATS routes when 
maintenance facilities at advanced bases were rudimentary. 





exon 


} wel plane to fly any ocean on a regular commercial schedule, Pan 
American’s Martin-built China Clipper served across both oceans for 
more than ten years before meeting an untimely end when she struck a 
darkened boat in a blacked-out harbor. During her decade of service, the 
China Clipper flew the trans-Pacific route for 9 years, then shifted to the 
trans-Atlantic run. Her long years of service are added proof of the perform- 
ance, ease of maintenance and absolute dependability of Martin aircraft. 
The Glenn L. Martin Company, Baltimore 3, Maryland. 














New Boeing double-decker air- 
liners—with passenger lists num- 
bering above 100, will be in service 
at war’s end...spanning conti- 
nents and seas at speeds close to 
400 m.p.h. Safeguarding such 
flights will be Barco products— 


Flexible Joints, protecting vital 


fluid-conveying pipes from vibra- 
tion and shock, providing flexi- 
bility to brake mechanism and 
hydraulic lines. The safety value 
and low maintenance of Barco 
products proved on the B-29 
Superfortress led to their choice 
for the Stratocruiser. 


Write us about our 3,000-pound pressure Swivel 


Joint for aircraft cylinders and other applications. 


FLEXIBLE JOINTS 


Not just a swivel 


joint...but a come 


bination ofaswivel 
and ball joint wi 
rotary motion an 


responsive move- 
ment through 
every angle. 


Manufacturing Company, Not Inc., Aircraft Products 
Division, 1824 Winnemac Avenue, Chicago 40, Illinois — 


e] 


The Free Enterprise System is the 
Salvation of American Business 


** MOVE IN EVERY DIRECTION” 
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When Aircooteo Morors Corp. recently prepared 


the above advertisement, they naturally aimed 
at spreading: the 
ENGINE 


name and fame of FRANKLIN 


doubt if they realized they 
olaMclohActaikiciialclaliclam ia bias 
p< R 


Dut they 
eight 


were 


4 Bro 
did! 
For the 


well-known aircraft 


only maelal dila) 


shown. not 
ale has Engines they all have 
Sensenich propellers—right on the 
Coi 


cidence ? Perhaps 
illustrate that 


nose 


But it certainly serves 
to wherever you Jroup 


see a of 


If your wood propeller .. . regard- 


less of its make . . . needs servicing 
or repairs, send it to Sensenich. 
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SPR U Patt Ube 


Thanks, Franklin... 
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It's a Mighty Good Advertisement for Us, Too 


airplanes—in advertisements 


or at 


airports 
most of them have SENSENICH PROPELLER 


That's be- 
cause Sensenich makes most of the wood aircraft 
propellers made in this country 
rol) Miastofalthiclaitlactas 


O rofale MMe | Baste k 4 
250 h.p 


use 
that r 
alcatel akiclaliai 


you buy 


DeENsSeé 
Isn't ason 
trade 
either 

of your n« 
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adjacen Lanc 


Lancaster 
Vialial olel| 
West Coast B 


Airport 


West Coast operators use West 
Coast Branch—Middle West, South 
and East ship to Main Plant. 
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Westinghouse . . . a working partner of the aviation industry... 


SINCE PLANES ~ 


™ 


~ BEGAN TO TALK 


The first planes in World War I were good— 
but dumb. They had no voice. If the pilot wanted 
to tell the artillery where to aim he had to dropa 
monkey wrench over the side with a note tied to it. 

Then planes began to talk; the first crude air- 
craft radios were introduced, and Westinghouse 
electrical units were installed to supply the 
power. During 1917 and 1918, Westinghouse 


built thousands of these wind-driven, high- 
frequency alternators for aircraft. 

Increased plane speeds soon made the wind 
drag of these early units excessive, so Westing- 
house developed a main engine-driven gener- 
ator. Power requirements of planes grew steadily 
as time went on and battery charging was added 
to the load. Generator ratings increased, too. 





\ 


a 













This 440-cycle Westinghouse machine 
(1930) was the first successful main- 
engine driven alternator. 


This Westinghouse wind-driven genera- 
tor (1927) had adjustable-pitch, speed- 
regulating, single-blade propeller. 


The first Westinghouse wind-driven 
alternators (1917) for aircraft operated 
with fixed-pitch propellers. 


, * 0$5 
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For the rigid airships ‘‘Los Angeles”, ‘‘Akron”, 
and ‘‘Macon"’ Westinghouse built motor-gener- 
ator sets to supply radio power. 

In 1930, Westinghouse designed some of the 
first generators for use with small auxiliary 
engine drives. 

About this time the Army and Navy began to 
look to auxiliary engine-driven power plants 
for heavy bombers and large patrol craft. To 
meet this need, Westinghouse developed a 5 
kw generator. Some of these units are still on 
active service. 

Ny Today, Westinghouse is building a wide 
range of top-quality, electrical power and con- 
t®) equipment for airplanes. 


bes’ 









Westinghouse first introduced this 
minimum ripple dynamotor for radio 
ommunication use (1931). 
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PLANTS IN 25 CITIES 


Note the trend towards modern stream- 
lined compactness in this later West- 
inghouse dynamotor (1934). 


The Type P-1 generator, for example, (shown 
below) has turned in the best record yet 
established for this type of equipment. 

+ Design and development ‘work continues. 
Take one case: among the most important 
results of Westinghouse research is the new 
brush process which solves the problem of 
rapid brush wear at high altitudes. 

Project this 27-year record of research and 
established performance into the future. 
It constitutes a sound reason for making 
Westinghouse your working partner in 
aviation progress. Westinghouse Electric & 
Manufacturing Company, Small Motor Division, 
P. O. Box 868, Pittsburgh 30, Pa. J-03209 
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OFFICES EVERYWHERE 





This modern Westinghouse 28.5-volt 
d-c generator (type P-1) helps power the 
great bomber fleets of today. 

















COAKIAL 
CABLE 


130 
CARRIER CURRENTS 


Four hundred andeighty telephone 
conversations over a coaxial cable 
was one of the last peacetime 
achievements of communication 
research in Bell Telephone Labora- 
tories. In this multi-channel tele- 
phone system, each .conversation 
is transported by its own high- 
frequency carrier current. At each 
end of the line are crystal gateways; each opens in response 
to its own particular “carrier” with the message it trans- 
ports. In telephone terminology, these gateways are filters: 





The ultra-selective characteristic of these filters is made 
possible by piezo-electric quartz plates, cut in a special 


BELL TELEPHONE 


Exploring and inventing, devising and perfecting for our Armed Forces at war and for continued improvements and economies in telephones 
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FILTER 





















manner from the mother crystal, and mounted in vacuum. 
Each set of plates is precisely adjusted so that the filter 
responds only to the frequency of its assigned channel, 
rejecting all others. In the coaxial terminal equipment, 
such crystal gates sort out messages ‘for delivery to their 
four hundred and eighty individual destinations. 


In recent years, Bell Telephone Laboratories research 
has provided the Armed Forces with many types of elee 
trical equipment in which frequency is controlled by quatt 
crystals. Notable is the tank radio set which enables a tank 
crew to communicate over any one of 80 different tramt 
mission frequency channels by simply plugging im the 
appropriate crystal. The future holds rich possibilities for 
the use of quartz crystals in Bell System telephone service. 
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PLASUPAR CUTTING OU 

































helped us increase production 15% 
tool life over 100%”” 





says this aircraft motor plant Foreman 


E GET BETTER RESULTS with Gulf 

Lasupar Cutting Oil than with any other 
cutting fluid we have tried for drilling master 
connecting rods,” says this Foreman. ‘“‘Lasupar 
helped us step up production 15% and tool life 
over 100%.” 

Here is a cutting oil that may be the answer 
to your tough, hard-to-speed-up machining 
operations—and to your requirements for an 
exceptionally fine finish on the work. Gulf 
Lasupar Cutting Oil has set new standards of 
performance for tough jobs in hundreds of air- 
craft, armament, and munitions plants. 


And war production reports on Gulf Lasupar 
have a peacetime value: This performance- 
proven cutting oil can give important help to 
shops seeking lower unit production costs for 
postwar business! 


Gulf Lasupar Cutting Oil—and the other 
quality cutting oils in Gulf’s complete line— 
are available to you through 1200 warehouses 
located in 30 states from Maine to New Mexico. 


Write, wire, or phone your nearest Gulf office 
today. 


a ae ee 


INDUSTRIAL GULF OIL CORPORATION 
GULF REFINING COMPANY 


LUBAICATION GULF BUILDING, PITTSBURGH 30, PA. 
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FIVE OF THE 
| 5,312 RELAY TYPES 


VACUUM SWITCH 
KEYING RELAY 


The extreme reliability with which 
this Struthers-Dunn Type 78CCAIOO 
Vacuum Tube Keying Relay holds 
its adjustments is the direct result of 
a rigid and simplified design utiliz- 
ing an absolute minimum of parts. 
Exceptionally sturdy —designed for 
aircraft. All parts readily accessible. 
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SHOCKPROOF 





Here's a relay that 
won't operate unintentionally as a result of 
shock or vibration—the Struthers-Dunn Type 
JAXX designed to meet exacting B2A 
specifications. Small in size, light in weight, 
it meets and exceeds all specifications for 
such services. 


WRITE—for your copy of 
the big Struthers-Dunn Relay 
Catalog and Data Book... 


relays for extreme 
where severe ove 
on units having @ 
contact safety factor. 
include those suc 
controls, or controlli 











thers-Dunn Nut 
STHXX 100 meets 
services, ny 
ds may ¢@' 
cot generous heavy-duty 
Typical ap lication 
h as aircraft lane < 
ng ao 
noids simultaneously. Readily adaptable to 
different specifications. 













7 poles including one .D.T. 
pole handling high-voltage 
r-f currents by means of a 
vacuum switch. High-volt- 
oge parts rounded to re- 
duce corona. 
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STRUTHERS-DUNN, INC., 1321 ARCH ST., PHILA. 7, PA. 






DISTRICT 


STRUTHERS-DUNN 
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DAL OPFICES: ATLANTA © BALTIMORE ¢ BOSTON ¢ BUFFALO © CHICAGO « CINCINNATI « CLEVELAND 
M LAS © DENVER © DETROIT » HARTFORD © INDIANAPOLIS © LOS ANGELES © MINNEAPOLIS ¢ MONTREAL 
IW YORK © PITTSBURGH © ST. LOUIS * SAN FRANCISCO © SEATTLE © SYRACUSE ¢ TORONTO ¢ WASHINGTON 
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HERE can be no better proof of the 

stamina, long life and protective 
qualities of Pittsburgh Industrial Fin- 
ishes than their remarkable perform- 
ance under the conditions in which 
the ‘“Mars”—world’s largest flying 
boat—has to operate. 


This gigantic craft of the U. S. 
Navy needs more than one hundred 
gallons of zinc chromate primer to 
protect her metal parts against the 
corrosions of salt air and spray. 











Pittsburgh Paint 





Flies with the “MARS” 


Her fabric surfaces are covered with 
eighty gallons of nitrate dopes—clear 
dope to tighten the fabric and pig- 
mented dope for final color coats. 


Pittsburgh takes pride in the 
fact that these products are assisting 
Navy fliers to perform their hazardous 
missions the world over. 


We'll be glad to consult with you on 
your problems. Our extensive experi- 
ence in the field of aircraft finishes 
often can save you time and money. 








Pittsburgh Aircraft Finishes 





Camouflage Finishes . . . Protective Coat- 
ings for and Fabric Surfaces... 
Zinc Chromate Primers for Metal.. 
quers, Clear and Pigmented . . Dopes, 
Clear and Pigmented... Sealers co 
Surfacers for Wood . Plywood Finishes 
. Paints .. . Spar Varnishes . . . Heat- 
Resisting Enamels . . Slushing and Seal 
ing Componeats Fuel Taels,.'s : 
ing an ing pounds 
seal Riding, Compound . Fabsea! Im- 
prebuared, © . & . Chromseal Tape . 
ratoseal Cabin-Sealing T: . Army 
and Navy ‘Specification inishes . 
Commercial Finishes for Post-War. 








PITTSBURGH PLATE GLASS COMPANY, Industrial Paint Division, galls Pose 


Factories: Milwaukee, Wis.; Newark, N. 


; Houston, Texas; 


les, Ca 
land, Ore. Ditzler Color Division, Detroit, Mich, The Thresher Waraith €2., Dayton, O. 
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PITTSBURGH STANDS FOR QUALITY: PAINT AND GLASS 
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ACKED by the experience of supplying sleeve 
type bearings for military aircraft engines, 
exacting specifications have become commonplace 


at Mallory. 


Dimensional tolerances on many types now in pro-. 
duction range as low as 2/10,000 of an inch. Surface ~ 
finishes are measured in millionths of an inch: Not 


aa 














least of all, bearings undergo such rigorous inspec- 
tion (fluorescent and X-ray examinations are in- 
cluded) that even when they are manufactured in 
enormous quantities, variations average less than 
one percent. This one percent, is, of course, rejected 
—your final assurance that Mallory bearings are 


"precise. 


_ And Mallory does produce its precision bearings in 
“* quantity ! So much so that their cost today compares 


very favorably with other types of sleeve bearings. 


Mallory facilities, expanded many times over to 


_meet military needs, are recognized today as the 


most advanced in the industry. Its program of re- 
search and development continues undiminished. 
That is why it is.in a unique position to discuss 
with you problems of application for peacetime 
products. If you manufacture any of the equip- 
ment listed below, Mallory bearing engineers can 
give you valuable information and help. 
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Our Engineers, Who Grew Up 
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You MICRO SWITCH Service 
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Micro Switch service to the aircraft industry does not Micro Switch supplies these switches with actuators 


consist alone in producing the precise, snap-action to extend their usefulness and with die cast housings 
switch which most exactly meets the needs of each developed specifically for aircraft and aircraft acces- 
application. sories. They assure the ruggedness and long life that 
Micro Switch goes ‘farther than that . . . much farther. aircraft usage demands. 





e Switch... 


The Type R-31 Switch, of which millions are in use in the aircraft 











industry, employs the same three-bladed beryllium copper spring con- Cut-away view of the Type R-31 switch for 

: : : : aircraft which shows the three-bladed beryl- 
struction which has proven so successful in every branch of industry. hen kogpe? waits wells the palnited 
Contact separation of the R-31 is .070” to interrupt highly inductive heart of Micro Switch products. 


loads at extreme altitudes satisfactorily. Knurled contact surfaces in- 
sure positive operations on extremely small loads. 


> Actuator... 


Many types of Auxiliary Actuators are provided to protect the plastic 
enclosed switch against the abuse of severe service and to make possible 
the operation of these switches by unusual actuating motions. These Type “A” actuator which provides for field 
actuators make it possible for these snap-action switches to serve par- ae than ane parry. 
ticular purposes, such as throttle warning indicators. In some designs pretravel, 

they afford easy means of installation and adjustment and also facilitate 

ready field replacement. 


e Housing..: 


Die cast enclosed switches, with special actuators, are enclosed in 
housings of die cast aluminum. They are standard equipment in military 
and commercial aircraft because of their combined ruggedness, light 
weight, compactness and high electrical capacity. Their long operation 
life assures reliability and a minimum of maintenance. These enclosures 
are provided with a choice of conduit fittings and are available in side 
or bottom mounting types. 






































A star has been added to our "E" flag 
os further recognition to the men and 
women of Micro Switch for maintaining 
our war production standards. 


Example of the Type “H” series of aluminum 
housings. The housing can be sealed against 
dirt, splash or oil. AN outlet fittings are 
adjustable, 






First Industrial Corporation 








SEND FOR THIS CATALOG 





Send for Micro Switch Handbook-Catalog 
No. 71 for complete details on the entire line 
of Micro Switch snap-action switches, actu- 
ators and housings for aircraft use. We will 
supply as many copies as your engineers 
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Globe Steel Tubes Co. specializes in the manufacture of steel tubes 
— pressure — mechanical — stainless. Advanced machinery and 
methods characterize all mill operations. 





The uniformity and quality of Globe Steel Tubes is controlled by 





constant checks and tests in the Globe Laboratories, equipped with “= 

complete facilities for chemical, physical and microscopic analyses. ‘ 

0 

Globe engineers gladly give you the benefit of specialized knowl- an; 

edge and experience gained from countless laboratory and field tests jus 

of tubing in a wide range of services and applications, Cor 

ob! 
GLOBE STEEL TUBES CO. tisconsn.cs. 
m WISCONSIN, U.5-4 
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if youre looking for products 
to protect vital airplane parts... 


These special products will meet your needs 
and Army and Navy specifications 


. CITIES SERVICE ANTI-CORRODE Nos. 112, 112-A, 114 
For an exterior surface corrosion preventive, meeting Army-Navy Specification AN-C-52, 
Type 1, Type 1 Alternative, and Type 2. 


2. CITIES SERVICE TROJAN AERO No. 3 
A low temperature grease, meeting Army-Navy Aeronautical Specification AN-G-3a. 


3. CITIES SERVICE ANTI-CORRODE Nos. 109, 110, 111 
Engine preservative oil, meeting Army-Navy Aeronautical Specification AN-VV-C-576a. 


4. CITIES SERVICE SOLVENT “26” 
Cleaning compound for all engine parts. 


5. CITIES SERVICE CISCO SOLVENT 
Cleaning solvent for engines and blower clutches. 


_ 
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CITIES SERVICE OIL COMPANY 
Sixty Wall Tower, Room 234 
New York 5, N. Y. 


Gentlemen: Please send me details concerning your aviation petroleum 
products. 


To secure details of 
any of these products, 
Just mail attached 














coupon... There is no Name 
obligation, of course! Company 
Fe eee 
City ___ State. 
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Helped the “Commando” 
weigh-in lighter 


The installation of Fiberglas Aircraft Insulation, instead 
of material formerly used, let the Curtiss C-46 Commando 
weigh in 200 pounds lighter. 

Fiberglas Insulation, Type 
XM-PF is a lightweight, incom- 
bustible material. It is made of 
fine fibers of glass, bonded into 
a flexible blanket form. It has an 
exceptionally low moisture pick- 
up, even under condutions of ex- 
treme humidity. Fiberglas XM-PF 
weighs as little as one pound per 
cubic foot, yet provides an opti- 
mum of insulating effect. 

It is easy to handle and install. And it requires no stitch- 
ing or fitting to maintain its form and shape, even under 
extreme vibration. Fiberglas XM-PF Insulation serves a 
dual purpose in aircraft construction, providing a highly 
efficient acoustical and thermal insulation. 





View of pilot’s compartment 
showing the inch-thick Fiber- 
glas Insulation with diamond- 
quilted trim cloth. 


at 
Bond 


Buy 





AIRCRAFT REINFORCED PLASTICS PARTS— 
fabricators are combining certain low-pressure resins 
with Fiberglas fabrics. Lightweight, impact strength, 


sound dampening. Used for panels and formed parts. - insulation on ducts and pipes. 





FIBERGLAS 


*T.M. Reg. U.S, Pat. Off. 





AIRCRAFT TAPES—another all-glass product, woven 
from Fiberglas yarns. Incombustible. Used for insulating 
motors, generators, etc., and for lagging of thermal 


Helps the Airlines increase pay loads and comfort 


Transports, released by the army for commercial service, 
are also being given the advantages of Fiberglas XM-PF, 
where weight reduction means bigger pay Joads and cus 
tomer comfort pays dividends. 

Fiberglas, in other forms, is being 
used by the military and com- 
mercial aircraft industry for both 
new construction and reconversion 
work. A few of the types and uses 
are listed below. 

If you do not have complete data 
on Fiberglas in all of its various 
forms, or if you have a problem 
which Fiberglas may help solve, 
write: Owens-Corning Fiberglas 
Corporation, 1891 Nicholas Building, Toledo 1, Ohio. In 
Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 


Army transport being con- 
verted for civilian service 
by Douglas Aircraft Com- 
pany, Inc. 








AIRCRAFT COATED FABRICS—Fibergls 
used as a base for rubber, viny! compounds and othe 
coatings. Dimensional stability, high strength, humidity 
resistance. Used in flexible connections, ett 
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For parts that must have 
high surface hardness and 
wear resistance, that must 
retain hardness at elevated 
temperatures, that require 
high resistance to fatigue, a 
complete line of Nitralloy 
Steels (special U-S-S Caril- 
loy Alloy Steels most suit- 
able for case hardening by 
nitriding) is available. Our 
metallurgists will gladly dis- 
cuss their application in 
terms of your requirements. 


Frames, struts and actuating 
arms of this retractable land- 
ing gear are made almost en- 
tirely of special Aircraft 
Quality alloy steel forgings, 
that soak up tons of shock 
without weakening or giving 
way. On larger planes hydrau- 
lic cylinders are shaped and 
welded from alloy steel plate. 
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Where precision is a “must,” as with bear- 
ings and gears, the unvarying uniformity 
of U-S:S Carilloy Alloy Steels helps de- 
signers meet difficult performance stand- 
ards. These steels are easy to forge, easy 
to machine, and respond consistently to 
annealing and heat treatment. 








JOBS OF INDUSTRY... 


Purwwl 


* Special Heat-Resisting Steels 
x Aircraft Quality Alloy Steels 


* Bearing Steels .. . Nitralloy Steels 


IN ALL GRADES, IN ALL FINISHES, AND 
IN THE WIDEST RANGE OF SIZES 


O meet your present and future needs for 
these quality alloy steels, two completely 
integrated Electric Steel plants, one at Chicago 
and one at Pittsburgh are ready to serve you. 


Unequalled facilities for on the spot rolling, 
finishing and heat treating permit us to furnish 
electric furnace alloy blooms, billets and bars, 
slabs, plates, sheet and strip, as well as standard 
and special sections. Wide flexibility in furnace 
capacity makes it possible to handle, promptly, 
small orders as well as large. 


In these plants the fine art of steel making 
has been brought to new peaks of perfection. 
For not only are the men who control and oper- 
ate them thoroughly skilled and experienced, 
but they have at their service as fine, complete 
and modern electric steel production equipment 
as anywhere available. 

The steels they produce reflect these facts. 
The close control possible in the electric furnace 
assures consistently uniform response to heat 
treatment and to forging, machining and weld- 
ing processes that can be readily translated into 
better performance of your end product. 


CARNEGIE-ILLINOIS 
STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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World's fastest and 
most accurate 
communications syste 


NOW BEING ADAPTED FOR TRANSPORTATION 








SENDING 











POWERE! 


P38—Li 
P39— Ai 
P.go—W 
4-36 and 
P63—Ki 


More tha 















” [lustration shows a felefax (Finch Facsimile) message as sent by the War 
Advertising Council. Facsimile will be used for the instant and accuraté 
transmission of written, unmistakable orders and reports, and for other 
communications where high speed and complete accuracy are desired. 





By means of Finch Facsimile, any message that This is a speed of electric transmission never 


can be written, printed or illustrated on paper before equalled. And the accuracy is absolute. have been 
can be transmitted as far and as fast as electric Furthermore, the definition is finer than news- of the U. 
circuits reach by wire or radio. paper halftones. And the cost is reasonable. 

A sheet 814” x 11” can be transmitted in two Begin using Finch Facsimile in a limited area 
minutes, which can contain many hundred and expand as desired. Include Facsimile in your gut 
words, plus photographs and drawings! postwar planning. 


FINCH TELECOMMUNICATIONS, INC. - PASSAIC, N. J. 
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PRECISION MEANS SUCCESS 


In whatever they do —strafe, reconneiter, dog-fight or bomb — fighter pilots 
must have pin-point precision for success. * It’s that way, too, with 
the more-than-65,000 Allison engines which power their swift, 
high fighting planes. For it is precision in 
working with metals which gives Allison 
engines their great power, their 
smoothness, their low weight, 
their economy with fuel and their 
long range. * These qualities 
will be equally important in 
the planes you will enjoy in the 
future. x They are qualities 
born of the precision which 
will mark any product 
that ever bears the 


name Allison. 





XEEP AMERICA STRONG 
BUY MORE WAR BONDS 





POWERED BY ALLISON 


P38— Lightning 
P-39—Airacobra 
P.4o—Warhawk 

436 and P-51A — Mustang 
P-63—Kingcobra 

More than 65,000 Allison eng nes 
have been bustle for the above p anes 
of the U.S. Army Air Forces. 


IIQUID=-COOLED AIRCRAFT ENGINES 


ison 


DIVISION OF 


4 


< J 
GENERAL 
MOTORS 


Every Sunday Afternoon — Genrrat. Motors SYMPHONY OF THE Air —NBC Network 








Indianapolis, Indiana 
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MATCHED EQUIPMENT 
THAT SAVES TIME AND LABOR 


IN HANDLING, 
LOADING, AND 
MAINTENANCE 





The Whiting Model E-4 
radial engine stand 


TPIS SS__ 







aw) 


The Whiting Type MHW-17 
17-ton wing jack 


In its sixty ye 

of experience in de- 
signing equipmen 
for heavy industry, 
The Whiting Type MHW-10 Whiting has acquired th 
10-ton wing jack background for solving 
wide range of aircraft handling, 





/ 





loading, and maintenance pro 


The Whiting Type MHA-15 lems. Whiting engineers collabora 


bs sige aie .»’ with owner and operator to produ 
"matched units that work smoothly t 
__” gether, save time and labor, and redu 
” waste motion; and Whiting’s Collateral En 
gineering Service engineers will gladly disc 


- The Whiting Type MHA-S_ ——~——seacch off your problems with you as it arises. 
'  §-ton axle jack . ; 


















ey . GBORPORATION 
oe AVIATION DIVISION 


Main Office and Plant: 15614 Lathrop Ave., peng 
e 3 ea a ee Western Office: 1151 S. Broadway, Los Angeles 15, 
a oe re is Canadian Subsidiary: Whiting Corporation Canada 
Sc : a a eer Toronto, Ontario. sie 
ees Bog "a A Re Pranch Offices in New York, Chicago, Buffalo, Birming 

Stas SS : oe aa ee ham, Pittsburgh, Detroit, Cincinnati, St. Low! 
=e. ee i atieataeel and Washington. D. C. 
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—but if won’t get fat 
on INSUROK T-640! 


Here is a modern precision plastic 
that’s tailor-made for the humid, 
spore-laden atmosphere of the 
tropics. Under conditions where 
hungry, fast-growing fungi and 
mildew eat their way into equip- 
ment, destroying it in a matter of 
hours—INSUROK T-640 is proving 
its ability to outlast and out-per- 
form ordinary materials... with or 
without protective finishes. 

‘The reason is simply that, so far 


.as we know, there is no laminated 


Melly MM yyy 









Yi. 


YW Ym by 


moisture absorption of Laminated 
INSUROK, Grade T-640. In addi- 
tion, it has uniform dielectric and 
mechanical characteristics, and can 
be fabricated. These and other fea- 
tures make INSUROK T-640 ideal 
for use with radar, communications 
receivers and transmitters, and a 
variety of other war or peacetime 
products. Write for complete in- 
formation about INSUROK T-640. 
Or ask Richardson Plasticians to 
suggest a grade or type Laminated 
or Molded INSUROK best suited to 
your needs. 





and wet! 


phenolic plastic which has the low 


Sy ymqmmand of Laminated INSUROK 
T-640, typical of those used where 
moisture absorption is essential, 






OK Precision Plastics 


_Yhe RICHARDSON COMPANY | 


NEW BRUNSWICK FO DIANAPOLIS 








NOED 186 


BUILDING DETROIT 2. MICHIGAN NEW YORK OFF E 5 WEST TREET 


CLEVELAND OFF E 
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Nose close-up clearly shows the double-fuselage construction of 
record-breaking C-97. With a length of 110 ft. 4 in. and a wingspp, 
of over 141 ft., the ship exceeds all existing Army Air Force trang 

in range, payload, and size. 


Press Associoticn, 













“Bite size” for the big plane is this 1%-ton truck, shown ascending 
the special ramp in the tail. Identical with the B-29 except for it 


huge double-decked fuselage, the C-97 can carry big trucks, lig 
tanks, or 100 troops 2000 miles non-stop in less than 10 hours. 


Cargo counterpart of the famed B-29 is the tremendous 





AW-52B 


new Boeing C-97, unveiled in a burst of glory when it 
recently made a record-shattering flight from Seattle to 
Washington, D. C., averaging 383 miles an hour. Whether 
carrying a full load in its 10,000 feet of cargo space or 
100 fully-equipped troops, one thing is certain — the 


C-97 is in a class by itself when it comes to helping our 


ESsege 


Army “git thar fustest with the mostest.” 


The responsibility for powering this mammoth ship < 
lies in four Wright 2200-h.p. engines, and playing an 
important part in their steady, dependable performance 
are CECO carburetors. Of a highly specialized design, 
these carburetors are built to operate at pressures ranging A 
from sea level to 40,000 feet altitudes . . . under external = 
temperatures running from 60° below zero to 150° above. of fi 
Every man and woman at Chandler-Evans is proud le 
that the precision and quality of the carburetors they 
make is such that they have been selected as integral was 
| parts of the power plants on this superb new plane. ? oe 
N, 
CHANDLER-EVANS CORPORATION CONNECTICUT, ‘U. °s. A. % 
AT 
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Off, | Only from Ampco can you | 
i Qn} 'S ay get all of these services and 
Pr, Sig} e oa - 
Work ee 
7 pact, fatigue, corrosion, 


Proce, ” of fi . Qs. A series of engineered 
Sh e alloys — with physical 
r Co y phy 
y oO r ly Tecy eee to fit your ap- 

Bp gh plication. 


U | 
AW-528 Purp. 
Se Quality control to hold 
| these properties within 


narrow limits, 


Diversified production’ 
facilities — coordinating 
in one place all the com- 
All the inherent advantages of Ampco Metal—its exceptional monly used metalwork- 
fesistance to wear, impact, fatigue, and corrosion—its specific 


: ; : ; ing processes. 
eerces as a series of engineered aluminum bronze alloys, BP 


within close limits by rigid quality control — are avail- Engineering and produe | 
able to you in all the forms by which metal is commonly tion “know-how” to give EH 
worked. Ampco facilities include you a practical manufac qe 
Sand Casting Annealing, Heat Treating ing program, | 
Centrifugal Casting Precision Machining 
Forging, Swaging, Rolling Welding ton-wi niza- | 
Extrusion Other Fabrication A nation-wide orga | 
(spinning, bending, etc., etc.) tion of field engineers | 


Ampco also offers you a specialized engineering and pro- to assist you. 


ion “know-how” to convert your design into a practical A record of proved per- 
manufacturing proposition. Ampco’s nation-wide organization <ctenee tn ieee 
of field engineers is ready to assist you. Call on us. Write on leadi mE 1 
your business letterhead for Engineering Data Sheet 125 and Se 


Ampco Metal Catalog. nent. 
: A national reputation 
ee Speciali ts ij m 
Sgineering —- , gray ue. that makes Ampco Metal 
duction — fine Milwaukee 4, Wis, parts a sales asset. 
img of copper- Ampco Field Offices : 
N alloy parts. in Principal Cities 
1 = 
A 
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or in fact in any place where smooth, 





Now in the + stress of dog fights neil 
bombing missions — when controls 
do not function preperly the lives of 
our pilots and crews are .endangered 
— Curtis Universal Joints axe proving 
that Curtis “Standards” of quality meet 
every demand for dependable operation. 














For throttle and ignition controls on the 
engines — for landing gear, wing flaps, 
rudder and auxiliary power controls — 


positive controls or rotation of shafting 
around corners or at angles is needed 
— Curtis Universal Joints meet every re- 
quirement. 





And when our air transportation of the future 

is designed and developed — whether it be 
rocket planes, autogiros, helicopters or con- 
ventional type planes — Curtis will have 
the answer to their universal joint needs. 


If any of 14 Standard joints do not meet 


.the job. 


unusual demands, Curtis Engineers, 
with more than 20 years of experience 
in solving difficult universal joint prob- 
lems, will design a Curtis joint to do 


Use_ this experience and knowledge 
right atthe start of your designing and 
planning > let us work with you now 
on your future ideas. 





CURTIS UNIVERSAL JOINT CO. Int. 


SPRINGFIELD, MASS. «++ SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MASS. 
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his boiler control installation 
an example of Parker Fluid 
wer Engineering. 

To guarantee the prompt 
accurate registering action 
themany meters and control 
vices that make up this sys- 
M requires a precisely engi- 
ted tubing layout that will 


ow ease of application in a 


mpact area. . . provide easy 


moval of instruments and. 


trol apparatus: for mainte- 
ance Or replacement .. . guar- 
tee smooth flow and low 
‘sure drop through the 
mination of sharp turns 
Ml internal obstructions...re- 
te the number of joints and 
mnections. It calls for the 
8Rgning ‘‘know-how’’ that 


of TATION April, 1945 





will insure a simplified, neat- 
looking, readily-serviced, 
trouble-free installation. 
Parker Fluid Power Products 
are vital in this system. Special- 
ly designed to do the job. They 
have been proved by 20 years 
experience, and are serving in 


~~ thousands of industrial piping 


installations. 

If you are using ... or plan 
to use... fittings, valves or 
fabricated tubing—on presses, 


DESIGN FOR A 
CONTROL INSTALLATION 


by PARKER 


machine tools, earth-moving 
equipment, motor vehicles, 
aircraft, refrigeration and 
process applications, look to 
Parker for effective installa- 
tions and dependable products. 
A Parker engineer will be 
glad to work with you, and 
three modern Parker plants 
have the facilities you need. 
The Parker Appliance Com- 
pany, 17325 Euclid Avenue, 
Cleveland 12, Ohio. 
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Y subjecting every product to a series of tests before 

Ai 14 it leaves its factory, “CARBORUNDUM” saves indus- 
{ try an untold amount of grief. Uniformity of the abrasive © 

means uniform wheel performance. Absence of flaws 


ple reduces down time in your shop. And these checks 


e sl rol" assure you that each product by ““CARBORUNDUM” is the 

colt type of dependable abrasive tool you need for your job, 
But there is still more involved in the production of 

es good grinding wheels, coated abrasives and special 

S products. It is equally important to get the particular 

abrasive combination best suited to the job. Your 


*““CARBORUNDUM” Representative is the man to help you 
do that. And his efforts are supplemented by the knowl- 
edge of the “CARBORUNDUM” Abrasive Engineers, 
These are the men who have helped perfect a large share 
of the abrasive processes which have become standard, 
The Carborundum Company, Niagara Falls, New York. 
















& MARK 


SIVE A 





is a registered trade mark of and indicates manufacture by The Carborundum Company ) 





(“CARBORUNDI 
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THIS BIG FAMILY OF 


lnutelin 
High kr equency vy Cables 


MEASPRES TO EVERY HIGH STANDARD 








A big family — 29 types of high frequeney cable — yet 
so high are their standards of construction and per- 
formance that évery one of the following Intelin High 
Frequency Cables meets all the requirements of the 
most exacting specifications: 


1. Coaxial, Solid-dielectric, Semi-flexible Lines: *RG-5/U, 
6/U, 8/U, 9/U, 10/U, 11/U, 12/U, 13/U, 14/U, 15/0, 
17/U, 18/U, 19/U, 20/U, 29A/U, 54/U, 54A4/U, 58/0, 
59/U. 
2. Coaxial, Air-spaced, Low Capacitanee Lines: 7/U, 62/U, 
63/U. 
3. Coaxial, Attenuating Lines: RG-21/U, 42/U. 
4. Coaxial, High Impedance, Spiral Delay Line: RG-65/U. 
5. Dual (balanced) Lines: RG-22/U, 57/U. 
6. Dual-coaxial, Highly Balanced Lines: RG-23/U, 24/U. 


To date, for everynew high frequency cable need, 
Intelin has developed and produced the answer. 
"adic methae tt th obese Whatever your requirements in high frequency 
nating Cosumittee. cable, consult Federal first. 
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PRIZED MAINTENANCE AW 


to Chicago and Southern 








Captain John Maynard and Jane Russell, Hostess Supervisor, 
of Chicago and Southern, displaying the Maintenance Award. 


“FOR outstanding maintenance performance and developments” Chicago 
and Southern Air Lines is winner of a trophy not lightly bestowed. It is 
the prized Maintenance Award of “Aviation.” This award is service recog- 
nition of the men who keep Dixieliners flying the Valley Level Route 
between Chicago, New Orleans, and Houston. 


In the establishment of maintenance records lubrication has a part. 
Chicago and Southern uses Sinclair Pennsylvania Motor Oils for safe, 
dependable lubrication of its planes. The Dixieliners have flown more than 
18,585,000 revenue miles on Sinclair Pennsylvania exclusively. 





POR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW yorK 2%, 
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.. . there’s a heavy load on her 


Mm often than not, this mighty dreadnought 

of the airways drops down on a distant “home” 
runway that’s anything but smooth and desirable. 
The stress on the “legs” of a Superfortress is tre- 
mendous when its 120,000 pounds hit the ground. 


But, through the extra strength, light weight and 
shock-absorbing qualities of the seamless alloy steel 
tube construction of her landing gear, these wonder- 
ful bombers are successfully coming in from highly 
resultful missions. 


“legs” 


SHELBy Seamless Aircraft Tubing has contributed 
greatly to the safety, range and ruggedness of Ameri- 
can aircraft. Made of alloy steel that has high resist- 
ance to temperature extremes, abrasion, corrosion, 
fatigue, shock, vibration and wear, its structural 
superiority gives our fighting planes a decided edge 
in every theatre of this global war. 


All sizes and types of SHetsy Aircraft Tubing— 
made in accordance with government specifications 
—are available for engine mounts, wing spars, fusel- 
age struts, longerons, spar chords, vital parts of land- 
ing gear and other aircraft manufacturing purposes. 
An inquiry will bring specific information. 


SHELBY 


‘ -’ 
17. ® NATIONAL TUBE 


COMPANY 


PITTSBURGH, PA. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 





SLATES S LERS 


UNITED 
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ABOVE IS AIRCRAFT RECEIVER AND TRANSMITTER 
MODEL ART:10 


Years of prewar experience 


in the production of electronié” : 
equipment qualified us to“de- 
sign, develop and produce air- 
craft communication systemsfor _ 
- fully competent 


the United States Government. 
War work on which we are now 


engaged is further enhancing z 


our 


Aircraft mahufacturers 


realizing the vital,importance 
of pommunicatiary, systems in 


oeer and es 


\ 
¥ 
Pe 


UNITED CINEPHONE CORPORATION 
TORRINGTON, CONNECTICUT 


DESIGNERS @ ENGINEERS @ MANUFACTURERS 
OF ELECTRONIC EQUIPMENT FOR 


AIRCRAFT COMMUNICATIONS — TEST EQUIPMENT, RADIO, 
INDUSTRIAL ELECTRONICS 


AVIATION, April, 1 














DO WwW C 


Ae, 


DOW CORNING, 






American industry has been quick to utilize 
potentialities inherent in their higher order 


¥ 





ORNING 


‘ Gln 





first in silicones, 


is fully equipped with new plant and facilities for 
e production and distribution of an expanding line of silicone products 


the new Dow Corning Silicones—to gee the 
of heat stability, chemical inertness, water 


resistance, and dielectric properties. Dow Corning is now supplying, directly or through 
selected distributors, the following silicone products: 










Water-white, odorless, inert 

FLUIDS Silicone Liquids . . . notable 

for their low rate of viscosity 

change over a wide tempera- 

ture range, low vapor pressure, water repellency, 





Insulating Varnish . . . recom- 
993 mended because of its extreme 
heat stability for impregnat- 


ing, coating and bonding, and 
waterproofing inorganic insulating materials 
such as asbestos, mica, and Fiberglas cloth, 
tape, and sleeving. Other special purpose 
silicone resins and compounds are available. 








and good dielectric properties. 

Ignition Sealing Compound ... an 

| 4 easily applied silicone waterproofing 

* compound having excellent dielectric 

‘properties, corona resistance, and the 

consistency of petroleum jelly. It neither hardens 

nor melts at temperatures ranging from — 40° F. 
to 400° F. 






105 STOPCOCK GREASE 
A chemically resistant Silicone 


Grease for lubricating stopcocks 
and other ground glass joints. 





Special Low Temperature Compound 

. an oxidation resistant lubricant 
and sealing compound developed for 
use at temperatures as low as — 70°F. 


{ 








PLUG COCK GREASE 


A Silicone Grease that affords easy 
operation of lubricated plug valves 





special applications in the tempera- 


[| A lubricating Silicone Grease for 
31 
ture range of — 70° F. to 190° F. 





over wide temperature ranges in most diffi- 
cult services. 





special applications where operat- 
ing temperatures range from 0° F. 
to 400° F. 


[i A lubricating Silicone Grease for 
- 4 








DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
PRESS ALE INQUIRIES TO BOX 592 
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Answer to Industry's No. 1 Question 


Today , . . With R301 and the other 
new high-strength alloys, aluminum 
combines light weight, corrosion-re- 
sistance and great strength... extends 
farther and farther the rapidly widen- 
ing field of its usefulness. 


ties Reynolds adds a great new inde- 
pendent source of supply and service 
... Mines... manufacturing plants in 
the great industrial areas. 


Never again need America face the 
danger of aluminum scarcity and high 





Today ... To known prewar facili- prices. 





Sheet and Plate. Standard gauges, 
sizes and alloys. Many special items, 





Tubing. Seamless. Closely controlled 
as to quality and dimensions. 


Forgings. Production capacity—up to 
2,000,000 units per month. 














Castings. Permanent mold and sand, 
Produced in one of industry’s most 
modern plants. 





ILO 7, 


Wire, Rod. Bar. (Bulletin 31-A.) Specificaa 
tions, ordering data, etc. 12 pages. 





Tubing. (Bulletin 17-A.) Specifications, orders 
ing data, etc. 8 pages. 





Process Industries. “Reynolds Aluminum, its 
New Importance in Processing Operations.” 





= (Catalog 102.) 8 pages. (Now on press.) 








Packaging. Bulletin on protective metal pack- 
aging for military and civilian application. 
4 pages. 








Forging Stock. (Bulletin 23-A.) Ordering 
data. 8 pages. 











Insulation. Bulletin on types and applications 
of reflective metal insulation. PR 





Coatings. Forms, applications, evaluation} 
etc. Powders and Pastes. (Bulletin 21-A.) 20 { 


pages. 














Castings. Descriptive bulletin of Reynolds A 
facilities for sand and permanent mold cast- 
ings. (On press.) 

Aluminum Production. “From Bauxite to 











Rolled Metal,” story and flow diagram of 
world’s only complete aluminum plant. 8 pp. 





























Alloys—R317. A new free machining strong 
aluminum alloy. 











**Aladdin of Aluminum.”* A Reader’s Digest: D 





reprint, giving background story of Reynolds 
growth. 
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Wire. Cross-sections less than’% 
inches. Also finished rivets. 


on ALUMINUM 





PJ 





Rod and Bar. Sizes from ¥% inches to 
8 inches for forging and machining. 


am 






































to fulfill individual needs. 


Shapes. Rolled and extruded sections 








10st 





WHHes 


poopoeooes 





L MRAVIation 










Parts. Fabrication at aluminumsource 
saves Manpower, plant space, scrap 
and transportation. 


tag 





Foil. For years the largest producer of 
light gauge aluminum for packaging, 
technical and insulation purposes. 






Powders and Pastes. For.aluminum 
coatings. 











AUTHORITATIVE 


"Weight Calculator. Slide rule for determining 
weights of all commonly used metals. 


» 
Sheet. (Bulletin 22-A.) Specifications, order3 
ing data, etc. 8 pages. 


Product Design. “Reynolds Aluminum, its 
Important Role in Tomorrow’s Products.” 
(Catalog 100.) 16 pages. 

Motion Picture. “A Recital of Faith.” The 
story of aluminum production. 16mm and 
35mm. Available to in groups. 

Metal Industries. Cond. Catdlog of Reynolds 
products and services for Metal-Working In- 
dustries. Properties, applications. 8 pp. 
Extruded Shapes. (Bulletin 35-A.) Specifica~ 
tions, ordering data, etc. 8 pages. 


Construction. “‘“Reynolds Aluminum, its Im- 
portant Role in Modern Engineering.” (Cat-. 
alog 103.) 12 pages. 

Architecture. “Reynolds Aluminum, its Im- 
portant Role in Architecture.” (Catalog 104.) 
12 pages. 


**Aluminum Progress.’’ Bi-monthly, non-tech- 
nical news bulletin of general interest. 


Alloys—R303. A new aluminum alloy of 
highest strength and excellent corrosion re- 
sistance. (Bulletin 55-A.) 8 pages. 


Alloys—R301. A new high strength aluminum 
alloy. Sheet and plate. (Bulletin 50-A.) 8 pages. 











DON'T MISS THIS! 


April, 1945 


Source of valuable technical kn ge 


To the sum total of metallurgical knowledge Reynolds Meggi+has” 
added much vital data . . . experience gained in pioneering fields 
of alifftinum production and product development—the of im- 
proved machines and processes in the world’s largest mills—the crea- 
tion of new alloys, promise of even greater things to come. 

From this background accomplishment, Reynolds is prepared to co~ 
operate directly . . . prepared to offer its service to manufacturers with major 
problems to solve. 

Much technical material is available upon request. Check the catalogs and 
bulletins desired. Write in detail concerning any special question. Reynolds 
Metals Company, Aluminum Division, 2512 S. Third Street, Louisville 1, Ky, 







Keep your dollars fighting 
» «+ BUY MORE WAR BONDS 





"FILL OUT. .. MAIL TODAY! 





























Reynolds Metals Company eae 

Aluminum Division 

2512 South Third Street, Louisville 1, Kentucky 

Send post-free material which I have checked below: 

Lif2}3f4aiste6] 7} al otio fuliz} is) i4tisi is] izitis 
119] 20] 21122] 

‘NAME 

TITLE_ 

FIRM 

STREET 

CITY ZONE STATE 
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elute), CUT-OFF WHEELS 





CurtTING-OFF by abrasive wheels is the 
modern way of speeding up operations and 
lowering cutting-off costs. Norton provides 
complete cut-off wheel service—resinoid, rub- 
ber, and shellac bonds; Alundum, Crystolon 
and- diamond abrasives. 


Because Norton engineers have a variety of 
bonds and types of abrasives to work with they & 
can give unprejudiced assistance on all types 
of cutting-off and slotting jobs—metallic or 
non-metallic materials by dry, wet or submerged 
methods. 


NORTON COMPANY «+ Worcester 6, Mass. 


Behr-Manning, Troy, N. Y. is a Norton Division 
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Could the advantages of fric- 
tionless operation of ball bear- 
ings be applied to rudder and 
elevator posts, to control. col- 
umns and other applications 
where motion was oscillatory 
only? 

This question by aircraft de- 
signers lead to exhaustive stud- 
ies of thin section ball bearings 
by Fafnir engineers. The result 
was a bearing which brought 
race depth and ball size into 
proper relationship for safe 


functioning under normal dis- 


tortion. 

The Fafnir B500 Series of 
Thin Section Ball Bearings are 
recommended only for inside 
applications in protected areas. 

For applications on exposed 


Fafnir B500 Series 











Terque Tube Type Ball Bearings 


THIN SECTION BALL BEARINGS 


solve unique problems 


FEATURES 
FAFNiW B500 SERIES 
TORQUE TUBE TYPE 

BALL BEARINGS 


LIGHT WEIGHT 

COMPACTNESS 
O.D. EXTREMELY LIMITED 
IN RELATION TO BORE 


FULL TYPE BEARINGS 
(NO RETAINERS) 


NINE BORE SIZES: 
.6250” to 2.3125” 


a a 
FAFNIR K-B SERIES 


FOR 
EXPOSED APPLICATIONS 














surfaces Fafnir K-B Series is rec- 
ommended. Protected by cad- 
mium plating and grease shields 
these bearings are heavier than 
the B500 Series. They follow the 
conventional control bearing 
design and are available in eight 
bore sizes from 1.3130” to 
3.0630”. 

Catalog showing all details is 
available upon request. The 
Fafnir Bearing Company, New 
Britain, Connecticut. 


a 
FAFNIR 


BALL BEARINGS 
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At the Willow Run Bomber Plant of the Ford Motor 
Company, the Brush Surface Arnalyzer determines the 
smoothness of oleo strut pistons. 
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For more than 20 years Carlson customers have had reason to place 
their.faith in the fidelity of Carlson products. Today, in the service 
of the armed forces, Carlson controls are used on the THUNDERBOLT, 
the CORSAIR, and the CURTISS COMMANDO . . . providing, through 
perfect performance, a demonstration of utter dependability in engi- 
neering skill and mechanical quality. 
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SYMBOL OF SUPERIORITY IN 
CLOSE PRECISION WORKMANSHIP 


OSCAR F. CARLSON COMP 


‘000 WEST IRVING PARK ROAD * CHICAGO 18, ILLINOI 
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Dependable Electrical Equipment by Leece-Neville is in the Fight 
eae > with almost every U.S. Warbird 


5 ams Partial List of Planes Utilizing Leece-Neville Electrical Equipment 
Super Fortress Catalina Black Widow 

Flying Fortress Mars Skytrain 

Liberator Lightning Skymaster 

Mitchell Aircobra Constellation 
Marauder Warhawk Navigator 

Havoc Thunderbolt Bobcat 

Dauntless Mustang Texan 


THE LEECE- NEVILLE COMPANY tecce-Heville also makes quali 


electrical phe pe for commercial 


CLEVELAND 14, OHIO and pleasure planes 


GENERATORS 


VOLTAGE REGULATOR BASE ASSEMBLIES SWITCH RELAYS * PUMP MOTORS 


AVIATION, 4 














Know the any that wants ur 
business! ou CASE BOOK tells "ibe 
story of Harvey-Wells and its place in 
Electronics, Send for it today, Your 


name on your letterbead is sufficient, 
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St & CC F &70. Nd. 4S 
= SETTING THE PACE FOR PROGRESS IN COMMUNICATIONS 


NARVEY WELLS ELECTRONICS, INC. SOUTHBRIDGE, MASSACHUSETTS 
WIATION, April, 1945 us 
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Testing electronic equipment for airplanes is concluded with 
the rigorous routine of the “cold room” where 60° below zero 
temperature is maintained. To maintain a permanent record of 
the tests, a JEROME Still and Motion Picture Camera is used. 
Briefly, the JEROME Camera will operate at‘minus 60° F. 
at all speeds, just as an ordinary camera will function under 


normal temperature conditions. 


For this purpose heaters, 


thermostat and safety fuses are installed in each camera. These 
units are rugged in construction and will withstand severe 
vibration. Their use permits the operation of JEROME Cameras 
both in cold rooms and in flying service tests where low sub- 
zero temperatures are encountered. 


TWO SHUTTERS — The onl 
camera built with TWO SHUT- 
TERS: a Plano-Focal shutter of 
rubberized silk for still frame pic- 
tures, and a rotary shutter operat- 
ing for motion picture applications. 


LENSES—The lens turret provides 
mounting for 3 lenses. egular 
equipment includes a 1” anastig- 
mat f-4.5, or 2” £-2.8. The turret 
also accommodates several inter- 
changeable lenses, including the 
telescopic type. 


TIMING CONTROL — For still 
photographs taken at different time 
intervals, the timer may be set 
within a range of from 15 seconds 
to 25 minutes. On a half hour 


interval, the camera will work 
without attention for 70 days, 
working 24 hours a day, providing 
its own night illumination. 


On motion picture work the 
range is from 4 to 64 frames per 
second. Adjustments may be made 
while the camera is in motion. 


OTHER SPECIAL FEATURES: 

Weighs 20 lbs. . . . ruggedly 
built . . . mounted to withstand 
vibration. 


This 35 mm. Data Type Electric 
Automatic Still and Motion Picture 
Camera has many other special ad- 
vantages. 


Write for Full Information 


Lo) ¥ jaa a (cil ad cee ook 


Manufacturers of Motion Picture and Special Data Cameras 


For Every Purpose, and Photographic Equipment 


MASSAPE QUA. LI. 


Still and 
tion Picture 


cs at 60° Selow Gero! 


pees uti et) 
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CAMERA 





a 





. Medical research, 


. Electronics Research 


. Training 


. Photograph instrument panels, 


registering instruments, single, 
multiple frame, at pre-deter- 
mined intervals. 


. Gun camera—recommended for 


heavy guns—35 m.m. Superior- 
ity over 8 m.m., 16 m.m. 

As an Ordinary camera: De- 
spite special design camera can 
be used as regular 35 m.m. 


camera. 
Ground and aerial reconnais- 
sance, surveys. 

Recording duplications, Maps, 
Mail, valuable documents. 
fluorscope 
screen and microscopic photo- 
graphic recording. 

Chemistry, records chemical 
research & action 


. Coast and Survey. Aerial 


Reconnaissance recording of 
depth and sounding instru- 
ments. 

Buoy survey and patrol of sea 
or critical area. 

Instru- 
ment photographically records 
cathode ray, oscilloscope. 
Detection, automatically photo- 
graphs objects passing within 
camera ran 


ge. 
. Test work, general instrument, 


recording test 
techniques. 

Film, all types of 
school and educational phote- 
graphs for training purpose, 


performances, 


class 
- Deck Observation Camera, Re- 


cords deck action or position 
of ships in convoy. 


20. 
21. 


22. 


23. 


24. 


25. 


26. 
27. 


28. 


28 Ways to Use JEROME CAMERAS 


‘Production Check Camera, 
checks machine, manual oper- 
ations increasing efficiency. 


. Aerial observation. At pre-set 


intervals will photograph land- 
scape below at high altitudes. 


. Engineering Work. Used in 


construction of ship hulls 
bridges, construction analysis. 


. Performance Guide, Manual 


operation, gun crew action 
Recording for future study. 


. Aircraft Landings & take-offs 
tower. 


mounted on con ' 
Records unusual incidents. 
Aero dynamics research and 
flight test operation. 
Material Testing. Automatic 
testing characteristics of ma- 
terials, recording for analysis. 
Meteorology, isolated weather 
instruments and cloud forma- 
tion and climatic study. 
Traffic Check. Dangerous road 
intersections. Tunnel and 
bridge traffic analysis. 
Marine observation 
water photography, fi 
habitats. 


Firing’ Data Recording. Com- 
plete gun firing record, cor- 
rector range and site. 

Front Line Warfare, Tank and 
listening post observation. 


Det le 
Registers pedestrian traffic 
thru gates, doors. 

Photoelectric Cell operating 
camera operating from sound 


under- 
uora, fish 


and vibrator detection. 
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Dependability has been recognized by the 
Wittek Manufacturing Company during its 
25 years of hose clamp manufacturing ex- 
ae perience as a foremost requirement in any 
a hose clamp design. Wittek assures this de- 
pendability by the selection of basically 
sound designs...the use of high-grade 
materials and the application of good 
Type WWD Staintess Steel workmanship. Today Wittek offers two 
worm-drive adjustable distinctly different hose clamp designs— 
hose clamp. Made in each of which meet the requirements of 
eight sizes to cover the ' Specification AN-FF-C-406 A. 
entire range of applications TYPE WWD—an adjustable worm drive hose 
clamp made of stainless steel and designed 
to take full advantage of the superior phy- 
sical properties of that material. Note the 
compact streamlined housing . . . the hard- 
ened one-piece thumbscrew—PLUS a new 
Type FBSS Stainless Steel hose exclusive Wittek feature—an inner band 
clamp. The most widely used of Stainless Steel accomplishing the two- 
hose clamp in the oviation fold purpose; (1) protecting the hose from 
industry. Made in the standard the serrations in the outer band, and (2) 
AN 748 sizes... also additional distributing the load uniformally to pro- 
sizes for special requirements. ,. Bea vide greater strength and superior sealing 
characteristics. 
TYPE FBSS—an improved Stainless Steel 
version of Wittek’s basic FB design—now 
incorporating a bridge extender—in all 
sizes. This is the most effective hose clamp 
for all applications where an adjustable 
clamp is not necessary. 
Hose Clamps for all requirements, made 
by Wittek—specialists in hose clamps and 
their applications. 
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RING CO. CLAMPS 
. Chicago 23, lil. 
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MANUFACTURERS OF COMPLETE AIRCRAFT one 
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“COMPLETE 


is the word 
for Doak! 


When aircraft parts or assemblies are 
turned over to Doak for manufacture, 
the entire production job is done right 
here. For: the Doak plant is a com- 
plete, self-contained metal-working 
factory with all necessary processing 


departments. A ‘“‘plus factor” at Doak 


is the long background of our key 


personnel in aviation...all of whom, 
have at least 15 years experiegce in 


pie 
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aircraft: production. The result of | 


these specialized facilities and ‘“‘know- 
how” has been a source of keen 
satisfaction to the prime contractors 
we serve in the maintenance of vol- 
ume quality-production on schedule 
and in the development of many cost- 
cutting production short cuts. Doak 
Aircraft Company, Inc. Torrance, 
California, 

















Well let North American tell it. 
"This new machine . . . produces 
aneat appearing stitch, with 
aight bond between the sheets, and a 
strength joint. Outstanding fea- 
ure . « - are lowered costs, good 
fength in joints, and the ability to 
" fasten many dissimilar materials which heretofore 
| presented problems.” @ Altogether, North American finds 
substantial savings in labor on many sub-assemblies. By actual 
time study stitches are being applied many times es 
as fast as former methods of fabricating. @ Morrison 
Aircraft Metal Stitchers cut, form, punch and clinch a 
zinc-coated steel wire stitch in 1/5 second. If you 
assemble metals, fabrics, woods or composition 
materials by any other method, it will ~~ ier int ie 
to investigate. Machines are wedge cba. SN. 
now available, 








































Door to storage space for 
fuselage bomb sling and 
block assembly on B-25 
Mitchell bomber. 


Antenna box assembl 
North American B-25 
bomber. 


Cover for air duct intake 
for P-§1 Mustang fighter. 





Cover assembly for carbu- 
tetor air Year on P-51 
Mustang fighter, 


PRODUCTS OF THE SEYBOLD DIVISION 
HARRIS-SEYBOLD-POTTER COMPANY SHHLG, FERS 
DAYTON F7, OHIO 


HARRIS-SEYBOLD-POTTER CO. 
$19 WAsHINGTON St., DAYTON F-7, OHIO 


Please send me your Bulletin .A-45 giving complete infosr- 
mation on Morrison Metal Stitchers. 


Name aa 
Address 
City State 
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1-Man Transport 


Hauls 4 


5 MEN would strain and tug to move this load 
that’s being hauled with ease by this 1 operator 
and his Crescent NTW Tractor. And while the 
same 5 men were making one trip, this fellow can 
make several. 

Figure it out... and the answer is that electric 
materials handling with Crescent pays for itself 
over and over again . .. year after year .. . in sav- 
ings of manpower and speed of handling. Put 


CRESCENT TRUCK COMPANY 


@ 








Crescents on the “supply lines” that feed your 
production lines. 

The Crescent NTW Tractor is strong as an ox 
...easy to handle as a kitten. Twin steering 
wheel construction permits operation in con- 
gested areas and narrow aisles. The NTW is the 
ideal all-purpose tractor for warehouse, mill, rail- 
road and dock service. Get the facts about this 
tractor and the entire Crescent line. Write today 
for free catalog...or Outline your materials 
handling conditions for specific recommendations. 


1120 Willow St., LEBANON, PA. 


ELECTRIC 
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Another Electrol “first” —the new Selector Valve #281 for Auto- 
ten SO SEE matic Pilot. This highly efficient valve is a triumph in slide valve 
“4 eae ge): design. Weighing only 22 ozs., it is a unique on-off Selector with 
a ‘self-contained bleed for the discharge of all air from the pilot 
hydraulic system. 
FOR AUTOMATIC Although barely out of its cradle, Two Eighty-one is being 
PILOT adopted by the Armed Forces in ever increasing quantities. Write 
for details. 


VALVE 





HLECTROL INCORPORATED, KINGSTON, NEW YORK - HYDRAULIC EQUIPMENT FOR AIRCRAFT 


LELCTRGL 
HYDRAULICS 
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F SPACE requirements dictate a small relay 
I —and service conditions a powerful one... 
here’s the relay to fit your needs. It’s the 
Automatic Electric Class ‘“S’” Relay—tiny in 
size, light in weight, but dependable and 
packed with power. 


Class “‘S” Relays have been designed espe- 
cially to meet the exacting conditions of serv- 
ice on fast, modern aircraft. They offer a 
combination of features never before found 
on any relay, large or small. For example: 





1. Vibration-resistance is not just ‘‘added on”—it's 
designed right into Class ‘“‘S’’ Relays. And they 
withstand with a large margin of safety the most 
rigorous operating tests of the Signal Corps and 
the Air Forces. 


2. A unique spring design provides high contact 


pressure within small space limits. 


3. An added assurance of reliability is provided by 


twin contacts. 


4. The new type of pin-pivoted armature with full 


length bearing provides the Class “S” Relay 
with exceptionally long life even under the 
toughest conditions. 


The Automatic Electric Catalog gives full details. Write for your copy. 


ZL, 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
7" 6 @ gee 
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i's the new bond that gives 
he ultra smooth finishes you 
get with Chicago Grinding 

eels— 





















becision finishes: un- 
dreamed of before— 











nishes so accurate that 
you can measure them 
in micro inches with a 
tlace Analyzer. 
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SEE A. wide tee of Sisiel and geabiicgednter <= 
> the duration—-sizes up te 3" in diameter, 

CHICAGO MOUNTED WHEELS 
The first made and the fines? feday. In @ selec- 


tion of bends, ehperires Wren eaues S Saaate 
each job mote officiently.:: ; 


TRY ONE FREE: 


We'll send without cherge a Mounted Wheel 
eee ee ee 
we you'd ke. 553 


























Write for Catalog listing all Chicago products and 
showing comparative photographs of finishes with 
different kinds of Wheels. 












CHICAGO WHEEL & MFG. CO. 


Headquarters for Mounted Wheels and Small Grinding Wheels 


















1101 W. Monroe St., Dept. Av. Chicago 7, Illinois B send Catalog. Interested in a 
- [_] Mounted Wheels. (] Grinding Wheels. a 
*Half a Century of Specialization has established a {_] Send Test Wheel. Size........ H 
our Reputation as the Small Wheel People of the 8 bien 6 
pheosion Industry. a coeCeeese ee se ees eeeeeeeeeeseoeeseeses a 
aS ie ALU eS S 





33] 














Vhwe “te postwar fd 





_ 


facts that 


prove many 
se facts — 


s taken during this war 
ed after the war. One of the 
roved by pictures of drums that have travelled thou- 

1 the severest conditions without loss 


Picture 
\ 
sands of miles unde | 
that a product is ab- | 
| 
| 
| 


can be appli 


ge to their contents — is 
‘ pped with Tri-Sure Closures 


| 
\ 
| 
\ 
| solutely safe in a drum equipP 
| ++ 35 indoors --° 
\ 
| 


safe when § 
as safe in @ storm as +n ary wea 
when shipped acros® the worl 


~~ Only Tri-S 
= ure’ 
flange can give —— — and 
exclu- 
For safe 
see, 
eries wee sind st deliv- 
. ions, always 


sive Tri-Sure tri 
> triple protecti 
ction. 
specify “Tri-Su 
-Sure fitted drums.” 





AMERICAN 
FLANGE 
7E & MANUF 
AC ns 
TRI-SURE jesinaseul a a 
. ‘KEFE 
LIMITED, ST. CATHARINES LLER PLAZA, NEW YORK 20, . 
, ONTARIO = 
. CANADA 
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TO THE EXACT FOOT: POUND! 


In many assembly and maintenance operations, ten- 


‘Sioning studs and bolts exactly right is critically im- 


portant. Distortion caused by inaccurate tensioning 
wastes power, promotes wear and is a frequent cause 
of mechanical failure. 

With Snap-on Torqometers even inexperienced work- 
«ts swiftly and confidently tension bolts to the correct 
foot-pound ... and on delicate mechanisms, to the exact 
inch-pound, As the worker turns the nut he sees the 
tension increase — on the easily read dial . . . and 
ops at the specified pressure. 

Snap-on Torqometers are widely used in aviation, and 
i other fields where precision in assembly and main- 
nance is essential to efficient performance. Torq- 
ometers are available in a full range of sizes from zero 


WIATTON April, 1945 





to 30 in. Ibs., up to 2,000 ft. lbs. Torqometers are 
fully described in the new Snap-on catalog of 3,000 
modern hand and power tools. Write for your copy. 


SNAP-ON TOOLS CORPORATION 


8020-D 28th AVENUE « KENOSHA, WISCONSIN 
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‘* HYDRAULIC VALVE 
OPERATING AT 
3000 P.S.L 















America’s leading aircraft makers have learned 
from experience that they can depend on the highest quality of 
precision manufacture in Hydraulic Research products. As a re- 





4 
sult, during the past few years, we have turned out thousands , 
of hydraulic devices for the nation’s plane builders — everyone 4 
of them a precision product — everyone in keeping with exacting ‘ 
requirements of the aviation industry. We are proud of the part , 
we have played in building America’s war planes. " 
<1 of 

HYDRAULIC RESEARCH . 
AND MANUFACTURING CO. loca 


1500 W. VERDUGO e BURBANK, CALIFORNIA ; 
a6 AVIATION, Apal 
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 8cll Bearing Head- 
stock fer sustained spin- 
dle accuracy and high- 
er operating speeds. 






2. Self Lubricating Bronze Bearings at vital 3. Bed design, two V-ways and two flat ways, 
points where plain bearings are commonly used. precision ground, assures perfect alignment of 
headstock, saddle and tailstock. 















@. Back Gears enclosed in S. Rubber cushioned counter- 6» All belt and gears en- 





headstock and back gear shaft and 3-point suspension Pome enn, oan wag pottes 

aie rack placed at oper- assures smoothness of opera- a sie amas o po 

Gtor's finger tips. tion for all work. and safe to change belt posi- 
tion. 


These six features add up to precision performance, high speed 
production, long lathe life and more safety for the operator. They 
explain why the name Logan stands for BETTER Lathes in every field 
of industry. See your Logan Lathe dealer or write for catalog infor- 


mation on all models of Logan Lathes. 





lOGAN ENGINEERING CO. < Chicago 30, Illinois 
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Think of saving 90% 
on revision of drawings! 


comer: 


DATA FOR 
ENGINEERING 


Ninety percent in time and economy 
isexactly what the Potter& Johnston 
Machine Co. of Pawtucket, R. I, 
gained when they installed their 
Portagraph. 

Their problem was one common 
to the engineering profession today 
—tremendously increased demands 
on the drafting room concurrent 
with war-reduced manpower. 

“Some of our machine tracings 
require 80 to 90 hours’ drawing 
time’’, states Harold B. Soule, As- 
sistant Chief Engineer. “‘The slight- 
est revisions meant 40 to 50 hours 
for complete tracings. Portagraph 
reduced this operation to°4 or § 
hours, stepping up production in 
these busy times ten to one.” 

Using the 40” x 60”’ Vacuum-Seal 
Portagraph, — available also in 
30” x 40” size — Potter & Johnston 
immediately discovered another 
great time-saving. Eliminated were 
the hour-consuming checkings for 
accuracy with Portagraph’s speedy 
reproduction of ink-like photo- 
copies of anything written, printed 
or drawn. “It’s surprising”, Mr. 


POTTER & JOHNSTON does it with Portagresh’ copies "aa ie 
originals when we work from old 


PORTAGRAPH vacuum-seal printer worn tracings, transforming them 


into featherweight paper positives 
for blue printing by means of Porta- 
graph reverse negatives.” 


SPEED - VeRsariuty - SIMPLICITY. ecoyow 
























REMINGTON RAND 




















FREE—A helpful 20-page book of 

practical suggestions —- “How to 

Reduce Manual Tracing, Drawing 

and Copying”. Ask our nearest | 
Branch Office for a copy. 


THE CONTINUOUS ROTARY PORTAGRAPH 
is ideal when original drawings larger than 
the capacity of Vacuum-Seal Portagraphs are 
needed. Produces copies from originals as wide 

~ as 42” and of unlimited length with continuous 
rotary operation. It excels in reproducing 
drawings, tracings, maps, blueprints, or other 
large volume copying. 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N.Y. 
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THIS RED LIGHT SAYS “STOP!” 
TO ENGINE FIRES 


Tt glows on the instrument panel, warn- 
ing the pilot of the first trace of an engine 
fire. It’s the signal, not for a bail-out to 
escape a flaming wreck — but merely for 
an easy pull on a convenient handle. Ina 
matter of seconds, the fire is out! 
Simple, isn’t it? Behind this simplicity: 
First, there’s the Flame Detector that 
spots the fire... then, the Indi- 
cator Panel that flashes the warn- 
ing signal... the Control Panel 
that puts the fire-fighting system 





into operation .. . and the Fire-Extin- 
guishing System itself, which clamps a 
deadly noose of carbon dioxide round the 
engine...to kill the fire. 

And they’re all developments of Kidde 
engineering! 

They’re typical of the many ways in 
which Kidde skill, applied to gases-under- 
pressure, is setting new standards 
of safety for America’s combat 
planes today—and for commercial 
and private flying tomorrow. 


The word ‘’Kidde’’ and the Kidde seal are trade-marks of Walter Kidde & Company, Inc. 





140 Cedar Street .- 








New York 6, N. Y. 
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amazing 
copy-cat 


Like the copy-cat, this machine has no ideas of its own. 
But therein lies its tremendous value to mass production 
industry. It is one of Allied’s duplicating machines—a 
five by ten foot Keller. From a master model, it is swiftly 
and exactly reproducing a propeller blade form in a 
piece of steel. And the copy will soon be turning out 
numberless, faultless airplane propellers as painstak- 
ingly, as deftly and as precisely alike as could a thousand 
skilful craftsmen working a thousand times longer. 


This amazing Keller “copy-cat”, one of Allied’s eight 
duplicating machines costing well over a quarter of a 
million dollars, illustrates Allied’s policy of combining 
the finest of mechanical equipment with the maximum 
in skill and experience. It is this rigid adherence to an 
ideal of quality in both equipment and craftsmanship 
which has made Allied a standard source of supply for 
many mass-production industries. And because of war- 
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Buy More War Bond: 


time expansion, Allied is equipped and staffed to give 
a greater range of service than ever. Anticipate yo 
postwar requirements and check with Allied now. Send 
blueprints for estimates or write, today. 


“IT'S AN ALLIED PRODUCT” . . . Allied Products Corporatios! 
Richard Brothers and Victor-Peninsular plants, Detroit a0 
Hillsdale, Michigan, make sheet metal dies (from the large 
to the smallest), R-B interchangeable punches and dies, stea 
heated plastic molds, jigs and fixtures, special production 100 
hardened and precision-ground parts, cap screws, and cdl 
forged parts. 


ALLIED PRODUCH: 


c Oo 28 FF @ 2 2 Ff 


Department 21, 4614 Lawton Avenue, Detroit 8, Michig? 
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Where CAN they get YOUR 


PARTS AND MAINTENANCE SERVICE? 
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WHERE CAN WE 
REPLACE THESE fare 
BROKEN PARTS ? $2 \ a 


SS _( THEY | MUST HAVE A 


DISTRIBUTOR SOME- 
WHERE CLOSE BY! 














In Every Airport and Flying Field in the 
U. S. A., CANADA and MEXICO 


AEROLOG 


Will Have the Answer on 


PLANE, ENGINE and PROPELLER PARTS 


Aerolog is not a magazine or catalog: carries no display 
advertisements. It is the ONLY EXCLUSIVE DIRECTORY 
OF PLANE, ENGINE AND PROPELLER PARTS. 


It will contain photographs, basic data and parts drawings: 
complete parts lists and ordering information: complete list 
of official distributors of parts for all planes, engines and 
propellers described in Aerolog. 


Now. every airport and flying field operator in the U. S. A. 
Canada and Mexico can quickly locate the nearest distribu- 


pration tor of parts for any plane. 


‘oit and 
. largest 





FOR SPACE RATES, RESERVATIONS 
AND COMPLETE INFORMATION ADDRESS 


S, $ wl 
pn 00! 
nd cold 


TS AEROLOG-A Directory of Plane, Engine and Propeller Parts 


ePUHE STECK COMPANY 


il AUSTIN. TEXAS 














Put your bees 
here! 


PARAGON 


REG. U. S. PAT. OFF. 


DRAFTING 
MACHINE 





wae is believing. Get the finger tips of your left hand on 


the control ring of a PARAGON Drafting Machine. The poss 
Conta 
lightest pressure is all you need to set the scales at the angle you — utrac 
want, anywhere on the drawing board. Your right hand is always , 
free. For the full story of PARAGON features, convenience and a 
: Cuits, 
handsome modern appearance, write on your letterhead to Keuffel J rent 
Ji. withor 
& Esser Co., Hoboken, N. J. ar > at 3 
Conta, 
Drafting, Reproduction, Survey 
AKEVUFFEL & E SSER co. Equipment and Materials. 

EST. 1867 Slide Rules. Measuring Tapes. 

CHICAGO « DETROIT « ST.LOUIS » NEW YORK « HOBOKEN « SAN FRANCISCO - LOS ANGELES - MONTE 
AVIATION, April, “RBAVIaT 
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A.A.F. TYPE B-4 
Spec. No. 94-32324 
Unusually light in weight, this type 
of B-4 with its auxiliary switch, 
is at the same time more efficient. 
It has a double wound coil and 
is designed for continuous duty. 


Contact rating: 200 amps. continuous * Voltage: 24 volts D.C. » Mini- 
mum attract voltage: 18 volts D.C. » Weight: 0.64 Ib. 


A.A.F. TYPE B-5-B 


Spec. No. 94-32351 
Smaller contacts, rated at 50 am- 
peres, and simplicity in design make 
this the lightest of magnetic con- 
toctors. Contacts will handle current 
surges in excess of 200 amperes. 
Designed for continuous duty. 








Spec. No. 32424 





A.A.F. TYPE B-8 


Specifically designed for inter- 
mittent duty in engine starter cir- 
wits, etc. Contacts withstand cur- 
rent surges up to 1200 amperes 
vithout welding. oil drops out 


» Contact rating: 50 amps. continuous + Voltage: 24 volts D.C. * Mini- 
| mum attract voltage: 18 volts D.C. + Weight: 0.35 Ib. 


A.A.F. TYPE B-6-B 
Spec. No. 94-32352 
A.A.F. TYPE B-7-B 
Spec. No. 94-32353 
These two types are essentially 
the same as the B-4 except for 
rating of contacts in construction 
and mounting bracket. They differ 
from each other in mounting 
bracket and size of terminal 


| posts. B-6-3 has %4” terminal posts: B-7-B has ¥%” posts. 


| Contact rating: 100 amps. continuous * Voltage: 24 volts D.C. * Minimum 
attract voltage: 18 volts D.C. « Weight: (B-6-B) 0.62 Ib., (B-7-B) 0.65 Ib. 





at 3 volts; consumes a maximum of 4 amperes at 24 volts D.C. 


Contact rating: 200 amps. continuous + Voltage: 24 volts D.C. * Mini- 


TRE 
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mm attract voltage: 7 volts D.C. » Weight: 0.7 Ib. 


m GUARDIAN 


1614-D W. WALNUT STREET 


Built to Army and Navy Specifications 


“ Lighter weight ...and more efficient performance. These are the chief advantages 
of Guardian Magnetic Contactors. The types shown below are now being used in Army 
& Navy aircraft circuits for control of starting motors, bomb bay doors, landing lights, 
wing flaps, etc. They ore tested to cperate in all positions under accelerations exceeding 
ten times gravity at altitudes up to 50,000 feet and under extremes of temperature and 
humidity. All moving parts are enclosed and protected from dust and injury. Entire units 
may be disassembled with only a screwdriver and pliers. Mention quantity when writing 
for prices and delivery information. 





N.A.F. TYPE 1204-1 
Spec. No. M-569a 
Catalog No. G-34987 

The smallest and lightest of the Navy 
types with contacts rated at 50 amperes. 
Coil draws 220 milliamps at 24 vollts 
D.C. Designed for continuous duty. Coil 
drops out when voltage has been reduced 
to less 7 volts. 


Contact rating: 50 amps. continuous + Voltage range: 18-28 volts D.C. 
Weight: 0.35 Ib. : 


N.A.F. TYPE 1 204-2 

Spec. No. M-569a 
Catalog No. G-35792 
Another continuous duty contactor designed 
to Navy specifications with contacts rated 
at 100 amperes continuous. Release volt- 
age is less than 7 volts D.C. Sealing volt- 
age is 14 volts D.C. with contacts closed 
manually. 





Contact rating: 50 amps. continuous + Voltage range: 18-28 volts D.C. 
Weight: 0.6 Ib. 


N.A.F. TYPE 1204-3 
Spec. No. M-569a 
Catalog No. G-34989-A 
Has a double wound coil drawing 
2.2 amperes on attract at 18 volts 
D.C. and 220 milliamps when aux- 
iliary switch cuts in a higher resist- 
ance. Designed for continuous duty. 


Contact rating: 200 amps. continuous + Voltage range: 18-28 volts D.C. 
Weight: 0.62 Ib. 








GUARDIAN TYPE SC-5 


For electric motor control in gun turrets, motor 
generator sets, landing lights, landing gear, wing 
flap, cowl motors. For dynamic braking of D.C. 
motors up to 1 H.P. Contact rating: 75 amps. con- 
tinuous. Voltage: Coil operates on 18-28 volts 
D.C. Minimum attract voltage: 18 volts D.C. Con- 
tact combinations: SPST normally open, double 
break—SPST double break—2P, one normally 
open, one normally closed, double break. Weight: 
SPST 16 oz.—SPDT 19 oz. 





\@ ELECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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Allied fighters and bombers. For the air today is full te tes a impulses, 
launched by varied types of radio and electronic equipment and performing 
varied functions of communication, detection, ranging and safeguarding. From 
compact mobile radio sets to highly intricate radar, equipment, Delco Radio 
products are helping to bring new “air supremacy” to America’s armed 
forces. Delco Radio Division, General Motors Corporation, Kokomo, Indiana. 


KEEP BU/ING WAR BONDS 

















WHERE ACCURACY COUNTS 
Wet Seat Grinding IN-LINE and RADIAL 






Aircraft Motors 









Wet grinds both exhaust 
and intake valves without ce- 
moving cylinder. 

In either production or main- 
tenance it enables operator to speed 
up with precision. WRITE FOR FULL DETAILS 
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< AIRCRAFT Wet Valve Seat GRINDING MACHINE 
e for IN-LINE and RADIAL MOTORS 


STANDARD THE 1 oa WORLD OVER 
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How many Aviation Buyers 
do you see in this picture? 








Aa BUYING is team buying. Not one, or two, but all distributors and fixed base operators who are today laying 

four functions of the industry exert their purchasing the groundwork for an expanding postwar plane market. 

influences. We call it foundation coverage. It means adequate edi- 
Manufacturing . . . Operation .. . Maintenance .. . and torial coverage of an adequate audience. 

SRR : . To you it means foundation market coverage. It means 
For these four functions are closely related and inter- that each month your advertising is assured of reaching 

dependent. So closely, in fact, that it is almost impossible 42,000 paid subscribers who represent al/ the buying interests 

to say where one stops and the other starts. Operation and of aviation. 


maintenance cannot: function unless geared together effi- 
ciently. And their requirements are the requirements of 
manufacturing on the one hand—and distribution on the 
other. 

Throughout aviation marketing this pattern repeats itself. 
To ignore it is to do less than a complete selling job. To 
concentrate on maintenance alone is to overlook the reason- 
for-being of maintenance. To concentrate on the manufac- 
turing market alone is to forget that the manufacturer 
serves the other functions. It is equally dangerous to con- 
fine your sales effort to operations or to distribution. 

That is the “why” of Aviation’s editorial policy main- 
tained consistently since 1916—the serving of all the in- 
dustry’s interlocking interests. Each month Aviation directs 
its editorial content to the needs of research, design, engineer- 
ing and production —to the related needs of operation execu- 
tives and maintenance engineers—and to the needs of the ~. 


AVIATION — AVIATION NEWS — AIR TRANSPORT 
McGraw-Hill Publishing Co., 330 West 42d St., New York, N.¥. 
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YOU'LL HAVE 


TO WATCH 


YOUR PENNIES... 





IN THE PEACETIME COMPETITION 


. With the coming of peace and a return to the American 
way of producing goods at a profit in highly competitive 
consumer markets you'll have to be certain that every step 
from initial blueprint and tool design, through the machin- 
ing, stamping and assembly line, up to packaging and 
delivery is planned and executed with utmost efficiency 
and with the minimum of cost. 


In the production of war munitions Oiljak has maintained 
an enviable record of production of intricate parts and on 
time deliveries, in accordance with strict Government in- 


~ spection—and has actually reduced the estimated and 
‘ approved cost, thus saving the Government considerable 
- sums, by skillful planning and supervision of the work. 
7. . These same skills in metal manufacturing, improving de- 


signs and reducing costs are available to manufacturers 
as they convert to peacetime merchandise. It may transmit 
your penny savings into dollar profits to confer with us on 


\ any metal manufacturing problem. 


MACHINING - STAMPING + WELDING + PLATING - FINISHING - ASSEMBLING 


Y 










——MeET AL MANUFACTURER S 


THE OILJAK MANUFACTURING Co., inc. 


MONTCLAIR, NEW JERSEY 
THE JOB COMPLETE FROM BLUEPRINT TO FINISHED PRODUCT — 
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FRONT VIEW 





AUTOMATIC . 
IGNITION 
HARNESS 

TESTER 


USED FOR PRODUCTION TESTING OF AIRPLANE ENGINE HARNESSES 


BACK VIEW 


THE ONLY MACHINE OF ITS TYPE AVAILABLE 


It will test individually each lead against all others 
and the harness shield grounded, starting with zero 
voltage on each lead and increasing smoothly and 
automatically to the specified test voltage, which is 
held for the specified time interval. The voltage is then 
cut off and the machine advances to the next lead 
where the test sequence starts again. This cycle con- 


_ tinves until all leads have been high-potential tested. 


After the high-potential test, the machine is changed 
to sequence test and then advances from lead to lead 
subjecting each to a low-potential current test to deter- 
mine the continuity of the copper and to check auto- 
matically the correctness of each connection between 
the spark plugs and the magneto connector plugs. 

During the high-potential test, if a fault is encoun- 
tered, the test procedure ceases and a lamp and 


buzzer fault signal is sounded. Indication of which 
particular lead has failed is given by an arrow pointing 
to the lead number. 


If a broken or incorrect connection is located during 
the sequence test, the test ceases and a lamp and bell 
signal is given. 

All fault detection portions of the circuit are in dupli- 
cate so that a failure of any portion of such circuit can- 
not give a false “o. k.” indication. 


The maximum test voltage which can be furnished 
is optional up to 50,000 volts, 60 cycles, or any other 
frequeney. Not a single harness that has been 
tested on a JLE Tester has ever failed electrically 
in service on a plane. 


For additional information, write to 43 Church Street, Pawtucket, R. I. 


JAMES L. ENTWISTLE, GO. 
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ORIGINAL 


~WAY SELECTOR VALVE ELECTRICALLY OPERATED 


Four outstanding features: (1) Flexibility 
of installation. Because this Valve is elec- 
trically operated, it is subject to remote 
control and can, therefore, be installed 
where most convenient. (2) Efficient _op- 
eration. Delivers high holding power on 
low amperage. Actuated by a constant 
duty solenoid of dual winding type. (3) 

Can be designed for high flow (GPM) 


without increasing load on solenoid— 
because this Valve is a balanced poppet 
type. The Valve as designed can be used 


for pressures up to and including 3,000 


p.s.i. (4) Low voltage. The Valve oper- 
ates on 18 to 28 volts (Aircraft) but, with 
an eye to postwar use, can be furnished 
for 110 volts, AC. For more detailed 
information write Sales Department— 


) 
’ 


INTERSTATE AIRCRAFT AND ENGINEERING CORPORATION + EL SEGUNDO, CALIFORNIA 
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Roaring away into the darkness of the skies, tracking down with unerring 
accuracy the enemy intruder who dares to challenge our air-supremacy, * Cat’s 
Eyes "’ finds his victim and, bringing into action the armoury of his aircraft, 
either forces the vain-glorious intruder to turn tail or crash to earth a 








shattered, burning wreck. 






On the aircraft in which ‘Cat's Eyes’ 
of the R.A.F. and his co-mates of the 

























Dominion and American Air Forces carry 
out their job of work, Vokes Air and Oil 






Filters are fitted and have stood up to the 
severest test under the most gruelling 







conditions in all battle areas. There 






. 3 : VOKES AFROVE! I tR ELEM 
are many types in use. Vokes Air and Oil 


Filters for Aero Engines; Vokes Oil Filters 
for Main Circuit Filtration; Vokes Oil 
Filters for Gun Turrets also for Hydraulic 
Retractable Undercarriages. In aircraft 
factories Vokes Filters provide essential 










VORES 






HIGH PRESSUR! 
service for Test Bed Equipment. Vokes 





OLL FILTEt 
also. manufacture Exhaust Silencers, 


Flame-Traps and Air Straighteners for 
Carburettors. 







Vokes are pioneers in the science of 
filtration. Today Vokes Air Oil and Fuel Filters are approved and 
adopted by British and Dominion Governments and are fitted for Aircraft 
of the U.S.A. You ask Why?" Simply because every Vckes Filter does its 
job thoroughly, filtering all the air and all the oil all the time. The matter 
of installation of these filters has a fundamental effect on their per- 
formance and we design and make the special housing and ducting 
to give utmost efficiency. Consult Vokes on all your 
filtration problems. They make every type of filter for 
all classes of industry. , 




















VOKES FILTRATION & SILENCING 
CO. INCORPORATED, !Q!, PARK 
AVENUE, NEW YORK &, VOKES 
(CANADA) LTD., 1123, BAY STREET, 
TORONTO, CANADA. 
VOKES FLAME TRAP SILENCER FOR AIRCRAFT 


VOKES meriigtD - LONDON - Sm. 





QESIGNERS, PATENTEES AND MANUFACTURERS OF AIR, OIL AND FUEL FILTERS AND  SILENCERS, CONTRACTORS Te 
BRITISH AND DOMINION GOVERNMENTS 


ee - ~ ~~ . 





So it won't get caught 
with its PANTS DOWN 





B-29s SWITCH TO CORNELIUS AIR SYSTEMS 
FOR FASTER OPERATION OF BOMB BAY DOORS: 





Because open bomb bays warn enemy fighters that 
a“run’’ is starting, it’s essential that bomb doors work 
fast. Otherwise the foe will try hard for a kill, knowing 
the big Boeing B-29 won’t try evasive action until the Do Yo u K N ow- 
bombs are away. w+ + that Chitin 

That’s why it is important news that bomb bays operate Gun Cha 
on B-29s now open 15 times faster, using a newly- ‘++ that Cornelius Air Com 
adopted source of lightweight stored energy. . were FIRST to win Air Corps OK? 
Cornelius air systems. 


8 Air Systems also 
Tgers on B-29s5? 


Cuts Time From 15 Seconds to 710 of One Second 


( These trim little units are mere 10-lb. handfuls, yet 
each provides 1500 lbs. of pressure for operating 
Boeing-designed pneumatic bomb door mechanism. 
Doors now snap open in .7 of one second instead of 
the 15 seconds formerly required. This means faster 
bomb runs, easier ‘‘tracking’”’ by bombsight, and a 
quicker get-away. 





-.. that se] 
ASK FOR DETAILS about other new applications of the Cornelius cee Compressors are th 
‘“‘Air Systems for Aircraft.’’ EST EVER MADE? r 


f-contained, motor driven 












eee that they run 
efficiently at - 
om to 40,000 f+., at Ae ata 
om ~—65° F. ¢6 160° F.2 mm” 





THE CORNELIUS COMPANY 
1621 E. Hennepin Ave., Minneapolis 13, Minn. 
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For six YEARS, plane passengers fortunate enough to ride in 
comfortable “U.S.” Koylon Foam cushioned seats have arrived 
at their destinations rested, refreshed—always willing to declare 
the trip seemed to take even less time than it did. 

For the same six years—half of them under the stress of war- 
time conditions—air line operators fortunate enough to have 
equipped their fleets with “U.S.” Koylon Foam, found cushion 
maintenance requirements amazingly reduced—repairs and renova- 
tion needs very rare, complete unit replacement almost unknown. 

When it is once more the time to merchandise your air travel 
facilities, conveniences and comforts, “U.S.” Koylon Foam will 
be back from serving war and medical purposes exclusively. So 
make a date with yourself now to see to it that specifications for 
the planes you will add to your fleet, the present ones you will 
modernize and those that will be converted for you, include 
“U.S.” Koylon Foam cushioning and bedding. 

“isten to "Science Looks Forward’’—new series of talks by the 


sreat scientists of America—on the Philbarmonic-Sympbhony 
Progra +. CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


Serving Through Science 


Y. 
1230 SIXTH AVENUE + ROCKEFELLER CENTER - NEW YORK 20, N. 
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BF UTURE WITH A PROVEN PAST 


























Scientific Control Insures 
“U. S.”’ Koylon Foam Quality 


“U.S.” Koylon Foam cushioning tradi- 
tionally outlasts the design of the seats it 
is used on. This endurance is due to rigid 
laboratory and production controls which 
permit no material or human variables to 
affect its making. Koylon quality remains 
consistently uniform, year in, year out. 
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A SUCCESS STORY 


When the war was very young, several 
important industrialists appealed to us 
for a saw that would cut aluminum and 
magnesium. 





The DoALL Buttress was all ready—de- 
veloped in our laboratory, the most mod- 
ern in the world devoted to better contour 
sawing and finishing of every material. 


Se 





The Buttress went right to work in plants 
making parts for planes, ships, P.T. boats, 
motors, jeeps, trucks, armaments, 
instruments. 


Last summer it was released by the War 
Production Board. 


2 a D>. 


Old-time saw men are still amazed at 
the performance and saw life of the 
DoALL Buttress, which requires no re- 
sharpening, but does continuous, good 
work until worn out. They won't believe 
the time saved by the Buttress when saw- 
ing not only non-ferrous metals, but 
plastics, laminates, plywood and lumber. 





To convince yourself, order a try-out 
band today. Available at all our supply 
points. Mention the material you have 
to cut and you'll get the proper pitch 
and width saw. 





Write for literature about the DoALL Buttress 





, F INDUSTRY'S 


The DoALL Company 
203 No. Lavrel Avenue «+ Des Plaines, illinois 


Sales i oe Offices: Baltimore, Birmingham, Boston, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, E! Paso. Erie, Grand Rapids, Hartford, 


z 


Houston, tAdianapolis. Kansas City, Los Angeles, Milwaukee, Minneapolis. New York, Orlando, Philadelphia, Pittsburgh, Providence, Reading, Rochester, Rockford, 


NEW SET OF TOOLS 







St. Louis, San Francisco, Seattle, Statesville, Syracuse, Toledo, Tulsa. 
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Shrinking Time 


-and Distance 





BOEING C-97 
Coast-to-coast 
6 hrs. 3 5/6 min. 
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piston RINGS | BU) ruere ts A WHALE 
RVE TODAY'S COMBAT... OF A “DIFFERENCE’”’ IN 
TOMORROW'S COMMERCE | METAL FINISHING SUPPLIES 


They may look alike—claims may be identical, but every 
Refinement of basic aircraft and en- one of UDYLITE’S complete line of reliable metal finishing 
gine design continues to create new supplies carries an invisible ingredient found nowhere él 
records in the air. U. S. Super-Posi- 


This “difference” is the integrity of the name UDYLITE 
tives are the product of a rigid quality and the years of experience and “know how”’ of UDY tae 
policy . . . to exceed wherever possible 


engineers and electrochemists. 
the requirements of the most exacting Only continving service by such highly trained tec 
specifications. 








nicians can keep your metal finishing operations runnin 
smoothly. This is the “difference’’ in UDYLITE metal finishing 
U. S. Super-Positive Piston Rings, pro- supplies. This is why it pays to buy at UDYLITE. 


duced in quantity for war, will con- 








SUPPLIES Copper Carbonate 
tiene Copper stripping salts, : 
re — to — set new i of Abrasives Anodes Copper Sulphate Cyanide, 
node Bags rushes ichromates 
—pa oe ee pes —- as Buffing Commaiitioe Buffs Magnesium Sulphate (Epsom Salts 
of power and speed . . . to shrink time Cleaning Compounds Mercuric Oxide 
‘ ‘ Coloring Compositions Nickel Salts 
and distance in the commerce of peace. Gloves—Rubber Glue Nickel Brightners 
Polishing Wheels Pumice Oxidizing Liquids — : 
Sawdust Potassium Hydroxide (Caustic 


SPEED THE DAY—BUY VICTORY BONDS! 


Soap, Burnishing Solvents Potash) 
Potaseien? * aaa, 
. 7 Rochelle Salt 
For Ring Conditions CHEMICALS Sodium Bisulphite 


Favoring Peak Performance... 


Ammonium Carbonate 
Ammonium Chloride 
Ammonium Nitrate 


Sodium Carbonate (Sal Soda) 
Sodium Hydroxide (Caustic Soda) 
Sodium Hyposu!phite 


Use U. S. Super- Positives Boric Acid (Boracic Acid) Sodium Per borate 
Cadmium Salts Sodium Sulphate 
Carbon—<Activated Sodium Sulphocyanate Zine Salt 
Chromic Acid Tin Salts (Stannous) 4! 


U. 5. HAMMERED PISTON RING CO., INC. 


STIRLING, NEW JERSEY, U.S.A. 
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Aireon/ 


MANUFACTURING CORPORATION 
Formerly AIRCRAFT ACCESSORIES CORPORATION 


Radio ond Electronics « Engineered Power Controls 


NEW YORK -«- CHICAGO 


NIATION, \pril, 1945 





E’RE old hands at basic engineering. From the 
W time we were small fry, it’s been our practice to 
conduct our own research—lay our own cornerstones. 
It’s a practice that’s bred unusual engineering talent, 
led to the development of uncommonly good equip- 
ment. g This inherent sense of responsibility is 
one reason why Aireon hydraulic and electronic 
equipment is widely used by the armed forces and 
many of the country’s major airlines. And reason 
enough wh; Aireon has shown a steady growth over 
its eight years of operation. @ Aireon executives 
grew up in the aviation field; appreciate its possibil- 
ities, understand its future requirements. Our engi- 
neers are particularly well equipped to design what 
you want from the ground up; our plants to translate 


your postwar plans into finished products. Glad to 


talk it over whenever you say. 


* KANSAS CITY « BURBAN K 
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RHEOSTATS 


OHMITE 
Kesistors 


USED IN AIRCRAFT 





@) VIBE NEW AN3155 (an-e-i4 


wth 
NEW 
IMPROVED 


Ohmite Rheostats have long been standard on aircraft. 
Today, these new AN3155 units provide new improved 
control protection and other new features. They assure 
smooth, close, dependable control under every service 
condition of heat, cold, humidity, altitude, shock and 


vibration. 

Made in 25 watt and 50 watt sizes—linear or taper 
wire-wound—in various resistances—with “off-posi- 
tion” as required by the specification. Totally enclosed 
in aunique, corrosion-resisting metal enclosure. Lighter 
in weight than the allowable weight specified. Write 
for details. 


OHMITE MANUFACTURING COMPANY 
4946 FLOURNOY STREET - CHICAGO 44, ILLINOIS 


2 Right wk OH MITE 


RESISTORS * TAP SWITCHES 
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Every 
MANUFACTURING 
CUSTOMER 
Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 





As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for precision performance in 
airplanes, ships, tanks, guns and instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious metals; 
greatly extended rolling mill facilities 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 


WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors. Jacketed wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 


terials. 





THe H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, New Jersey 
Branches: Detroit ¢ Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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‘‘PITTSBUR oid 
GH DEVELOPMENTS IN AIRPLANE GL 
ASS 


lay 


HIS deve 
ie development is typical of the many 
it 7 
tsburgh” contributions to airpl 
glass and glazing. we 


As a re 
ait Rene its concentrated research on 
— = its unexcelled production 
ye ng experience in quality glass 
she rth Pittsburgh Plate Glass Com- 
eee ecome the recognized leader in the 
pment and mass production of airplane 


‘PITTSBURGH’ stensth for Quality Glass and Print 


glass processing methods 
Improve high altitude photography 


THE PROBLEM—'o 


urgent deman 
camera windows, fo 
planes, to enab 
cameras to photograph enemy 
with utmost det 
miles and more. 
Plate Glass lack 
precision. Manufa 
parts could not pro 


in sufficient quantity. 


Tests had proved 


cturers 
cess large pieces of 


THE SOLUTION—The Pittsburgh Plate 
Glass Company developed a mass produc- 
tion method of regrinding and repolishing 
Plate Glass to @ degree of surface flatness 
and parallelism more than sufficient to 
meet the requirements. These camera win- 
in one-quarter and three-quarter inch 
thicknesses, used in Army photographic 
airplanes, help in obtaining information 0 


the utmost tactical importance. 


dows, 


glasses. Many 1 
ni lany improvements in airplane design 
‘ ' 
citer: have actually been made 
a 
ee y new products and processes origi- 
ated by “Pittsburgh.” | ’ 


If y i 
- sangre facing problems of airplane glaz- 
pat F shall be glad to send you complete tech- 
aa ante ps to Pittsburgh Plate Glass 
y; 5 G . . . 
Raddy rant Building, Pittsburgh 


meet the Army's 
d for large quantities of 
r use in pressurized 
le the best available aerial 
territory 
ail from altitudes of six 
the best 
ed the necessary optical 


of optical glass 
glass 
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© PITTSBURGH PLATE GLASS COMPAN! 


Specialists in Airplane Gla 
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Typical Klixon Circuit Breaker Installations used in three well-known planes 
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Klixon Aircraft Ciréwit Breakers 





FOR A PLANE'S. 
ELECTRICAL CIRCUITS 


Practically every U. S. and Canadian 
plane that flies, in every theatre of opera- 
tion, is equipped with Klixon Aircraft Cir- 
cuit Breakers. These Klixon Breakers 
provide reliable electrical circuit protec- 
tion by preventing the possibility of serious 
damage from shorts or overloads. 

Should enemy action or internal troubles 
jeopardize the electrical system, Klixon 
Breakers trip-out the circuit just before fire 
or burn-out would occur. Then when the 
trouble is remedied, the pilot reestablishes 
the circuit by merely pushing a button or 
snapping a switch on the instrument panel. 

Klixon Aircraft Circuit Breakers are fool- 
proof because harmless transient shorts do 
not cause nuisance breaks. They are un- 
affected by shock, vibration, altitude, 
motion or climate. Write for bulletins giv- 
ing complete dimensions, ratings, and 
performance characteristics. 





LIX 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 


























OFFICIAL U. S. A. A. F. PHOTOGRAPH, INDIA-CHINA DIVISION, AIR TRANSPORT COMMAND) 


Teaching Natives New Tricks 


This sergeant’s job in India is to secure cargo 
in Army Transport planes. He uses Evans Sky 
Loader equipment, which is so simple in opera- 
tion that he easily teaches its application to inex- 
perienced natives. 


To every fighting front cargo planes equipped with 
Evans Sky Loader carry vital war supplies . . . 
carry them safely and undamaged and, regardless 
of size or weight, without risk to the plane. In 
the picture a truck chassis is being secured with 
Evans rods and beams. 


Since 1915, Evans engineers have specialized in 
loading equipment for all types of transportation 
on land and air. They look ahead confidently to 
new developments in these cargo carriers of the 
sky and will be ready when peace comes to supply 





effective tie-down equipment, Sky seats and other 








Sky products for gliders and powered planes of 
every size and shape. 


The services of Evans loading engineers are always 
available to airplane manufacturers and airliné 
operators in the solution of loading problem 

* @ Se 


Vision to Anticipate the Needs of Tomorrow 
Creates New Industries Today . 









PRESIDENT 
SKY PRODUCTS DIVISION 


EVANS PRODUGTT) 
COMPANY 


DETROIT 27, MICHIGAN 


Evans War Products: Machine Gun Mounts « Tank and Automotive ° 
and Ventilating Equipment e Evanair Water Heaters ¢ Aircraft Engine Most 
Airplane Landing Gear Beams ¢ Battery Separators © Prefabricated Howe 
Plywood e Skyloader « Utility Loader e Auto-Loader e Auto-Railer « A’ 
Stampings « Evanair Domestic Heating Equipment 


. 
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1—Finishes cylinders faster than any 
other method. 


2—Assures highest degree of accuracy 
with any surface finish desired. 


3—Produces straight, round, smooth bores 
to working tolerances as close as .0002”. 


4—Wide range of spindle and reciprocat- 
ing speeds permits honing small or large 
diameters. Maximum honing capacity, 20” 
inside diameter. Maximum stroke, 72”. 


5—Oversize capacity gears and bearings 
permit continuous operation under heavi- 
est loads. 


6—Simple to operate. 


7—Patented Fulmer Control System 
places all controls at “floor level,” in front 
of machine, within easy reach of operator. 


8—Patented Fulmer “Stop and Dwell” 

System permits honing up to internal 
shoulders or to the head end of blind 
cylinders. 


9—Exclusive Fulmer Sump System col- 
lects over 90% of the sludge. 


10—Uses any make of conventional hon- 
ing heads. 


Write Today for Detailed Information e ALLEN FULMER COMPANY 


1225 First National Bank Bidg., Cincinnati 2, Ohio 


SS MLW SUE Uh 


HONING MACHINES - PISTON RING LAPPERS - SPECIAL MACHINERY 
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WESTON 


FREQUENCY COMPENSATED 


INSTRUMENTS 


This is another WESTON contribu- 
tion born of war's needs, wherein the growing 
use of equipment operating in the higher 
power frequency range necessitated instru- 
ments of broad flexibility plus the rugged 
dependability which moving iron vane and 
dynamometer instruments provide. 

And throughout industry today, the grow- 
ing use of power frequencies above 60 cycles, 
with the smaller transformers, higher speed 
motors, simpler rectifier filter systems, makes 


Westop Zovicncnit 


ALBANY + ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND + DALLAS + DENVER + DETROIT + JACKSONVILLE « KNOXVILLE - LOS ANGELES « —_ 
MINNEAPOLIS + NEWARK + NEW ORLEANS » NEW YORK - PHILADELPHIA + PHOENIX + PITTSBURGH + ROCHESTER » SAN FRANCISCO + SEATTLE « ST. LOUIS » SY 







ACCURACY IN RUGGED MOVING IROK 
VANE AND DYNAMOMETER INSTRUMENTS 


aM 





the use of these instruments essential for their 
dependable indications and for their economy 
as well. 

Weston is furnishing these instruments as 
ammeters, voltmeters, and wattmeters, in both 
portable and switchboard types; flat compen- 
sated up to 1000... 2000. . . 3000 cycles for 
general laboratory use, as well as for specific 
application to electronic and power apparatus. 
Weston Electrical Instrument Corporation, 
616 Frelinghuysen Avenue, Newark 5, N. J. 


in Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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"Pronounced—Hoo-dye 


@ Newest military cargo aircraft which is revolutionizing the movement 
of men and materials to the fronts in World War II is the Fairchild 
Packet C-82. This twin-engined 25-ton giant has been nicknamed “the 
flying boxcar” because of its radical fuselage and great carrying capacity. 
Two huge barn-like doors at the stern permit heavy vehicles to drive in: 

In common with other tricycle landing gear craft, the C-82 has a nose 
wheel which, if uncontrolled, could shimmy violently and make landings 
and take-offs extremely hazardous. Houdaille engineers “doctored” this 
trouble readily with the Houdaille Hydraulic Shimmy Damper which is 
safeguarding the most famous American fighters, bombers and cargo planes. 

Just as the Fairchild Packet will find many peacetime uses, so will 
Houdaille’s broad experience in hydraulics solve many postwar problems 


in the aviation, automotive and railroad fields. 


HOUDE ENGINEERING DIVISION OF 


HOUDAILLE-HERSHEY CORPORATION 


MAKERS OF HYDRAULIC CONTROLS 
Buffalo 11, New York 


MANUFACTURERS OF PRECISION PARTS AND EQUIPMENT FOR THE AUTOMOTIVE... AIRCRAFT 


we, RAILWAY... MARITIME... ELECTRIC REFRIGERATION ... RADIO AND OTHER INDUSTRIES 
TEETER A aT EC ARR AV RAMARN RENE NR 
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SMVE SUPLRVIS/UM 


FULCTSIUM PARIS 











YOU PROBABLY KNO 
But have you overlooked the fact machine parts by peeling 
these precision laminations, cons SS Supervision is required. 
You have the certainty of uniform accuracy ... with no spoilage. Your 
request for data invited. 


assembly time savers. 


Laminum shims are cut to your specifications. For maintenance work, however, shim materials 
are sold through industrial distributors. 


/ 
Las inated Shim Company, Incorporated 
* 


80 Union Street Glenbrook, Conn. 


AMIN. 





THE SOLID SHIM THAT FOR 


eens ADJUSTMENT 
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MCDONALD 
Zuick 
HOSE COUPLINGS 


Hose couplings are small items that ploy 
big part in the handling of oil and gasoling 
at airports. McDonald is one of the world’s 
leading manufacturers of hose couplings 
because # makes the kind of couplings 
that engage and disengage quickly and 
assure a positive leak-proof connection, 


Kuick - Pete 
HOSE COUPLING 







Plate 964 
1¥4" and 2’ 














Into the Kwick-Tite McDonald designers 
have engineered every feature that the user 
looks for in a fine hose coupling. Full-size 
openings throughout eliminate restriction. 
Precision-made, machine-finished locking 
parts permit ordinary hand coupling, and 
assure a leak-proof joint at high pressure, 
Interlocking teeth on both swivel and adap- 
tors prevent parting of the coupling, and 
permit use of one-half the coupling as 
wrench when attaching to faucet or hose. 
Furnished with male or female adaptors— 
made of high-grade bronze. 


Vihy Zuich 
HOSE COUPLING 


posers 

















Plate 895 
14" and 2 


Truck tank hose is attached to faucet in a 
jiffy and detached just as quickly. Connec: 
tion is positive and leak-proof. 

Also available: The McDonald 212” Heavy 
Duty Quick Hose Coupling, especially de- 
signed for heavy duty service. Specify for 
Swivel, Plate 990; for Female Adaptor, 
Plate 990-A. 

PARTICULARS ON REQUEST 


A.Y, MCDONALD MFG. C0 


DUBUQUE, IOWA 
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Ledaloyl . . . powdered 
bronze is ideal for making 
flanged bearings. It elimi- 
nates all costly machining... 
provides self-lubrication. 


DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago « Cincinnati - Cleveland - Dallas 
Detroit - Kansas City - Los Angeles - Minneapolis - Newark ‘ New Castle - New York - Philadelphia 
Pittsburgh ° St. Louis - San Francisco - Seattle 


Jor your 
POSTWAR 
Produc f 





to your Specifications 


@ Designers of equipment and machinery often 
find that the addition of a flange to an otherwise 
plain sleeve bearing not only solves the problem 
of end thrust but likewise simplifies the task of 
correctly locating the bearing in assembly. 


Johnson Bronze can supply flanged bearings of 
any type... .in any size... to your most exacting 
specifications. This includes flanges on one end 
or both ends... in the center or off-center .. . 
made from cast bronze—in any alloy. . . bronze 
and babbitt . . . steel and babbitt . . . or Ledaloyl, 
powdered bronze. 


The easiest, most satisfactory method of de- 
termining whether you can use flanged bearings 
to advantage is to call in a Johnson Engineer. 
Permit him to review your applications . . . to 
study the operating conditions. He will base 
his recommendation on facts, free from preju- 
dice. There is one located as near as your phone 
. . . Why not consult with him—TODAY? 


NEW CASTLE, PA. 
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AN IMPORTANT AID 
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WETORDRY Safety Walk 


on Wings and Walkways 


The best guarantee of freedom from injuries caused by slips and 
falls around airplanes is a skid-proof wing walk of WETORDRY 
Safety Walk. During wet or icy weather crewmen enter and 
leave planes more swiftly and surely and ground men do their 
maintenance work with greater speed and assurance on skid-proof 


WETORDRY Safety Walk. 
WETORDRY Safety Walk is easily and quickly applied. Not 


affected by extremes of temperature, sun, rain, ice, salt water, 
gasoline, grease, vibration or shock. It is non-inflammable. 


Damaged places are easily and cheaply repaired. 


"Siete Safety Walk with backing factory- precoated with two 


applications of adhesive . . . saves two-thirds of application time. 





Available in cleats and rolls 
as illustrated 
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MINNESOTA MINING & MANUFACTURING COMPANY AAS WS 


St. Poul 6, Minn. 


Please send us a copy of your new book 
on WETORDRY Safety Walk. 
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When the man who has 
used electric drills day after day | 





says "Clark's my choice, boss” — 


give him a Clark! IT 


Naturally, he wants the best... 
the easiest to handle . . . the most 
dependable drill available. 


And, his experience is an impor- < 
tant yardstick when purchasing. 
Give him a better drill and he'l 
produce better work... 










drills ¢ grinders « sanders 


= 


Jas. Clark, Jr. Electric (0. 
612 Bergman St., Louisville 5, Ky. 


AVIATION, April, "HRirians, 














as 


Tress Wil 


























The United States Time Corporation, 
Sales Headquarters, 

Rockefeller Center, 630 Fifth Avenue, 
New York 20, N. Y. 
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Actuator illustrated manufactured under license from Lear, Incorporated. 


OA’ To THE KIVG COBRA... 
SS ait | 


@ [t’sa mere handful... this actuator, 
precision-built by U. S. Time. But it 
has to be johnny-on-the-spot with 
instantaneous, dependable power. 


Jungle airstrips are often the lair 
of our fast and furious King Cobra 
fighter. There’s no room to spare. 
Each landing is a case of wing-flaps 
down in time . . . or else! 


Flick a switch, and instantly the 
wing-flaps obey this little U. S. Time 
actuator. With the speed of a cobra’s 
strike, it leaps to 10,000 rpm . . . de- 





livers 1/8 H.P. smoothly, reliably. 

This miniature power plant is one 
of very many U. S. Time precision 
products used in most of our planes, 
warships and munitions. 

World’s largest peacetime watch- 
makers . . . the largest precision in- 
strument makers in our industry 
... U.S. Time will soon be ready to 
mass-produce precision products at 
low prices for postwar planes. 

We would like to be of service 


lo you. 


The United States Tune Corporation 


wo, § 


= 


The Army-Navy E flags have been awarded to both 
our plants at Waterbury and Middlebury, Connecticut 
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DUGAS EXTINGUISHERS 


Charged with PLUS-FIFTY DUGAS Dry Chemical 


This is fast-acting protection that 
is YOUR safeguard against 
fire loss when you own a 
DUGAS EXTINGUISHER. 


READY FOR ACTION...Dugas units are mobile, easy to 
handle and simple to operate. They never freeze up in winter; 
never require periodic recharge . . . yet can be quickly recharged 
on the spot. 


SAFE ...the dry chemical rolls up a heat-shielding screen for 
the operator and at the same time chokes the fire... it is non- 
toxic, non-corrosive, non-abrasive, and is not an electrical 
conductor. 


FOR EXTRA-HAZARDOUS FIRES...in flammable liquids, 
solids and gases, and in electrical 
equipment. 











Approved by Under- 
writers’ Laboratories, 
Factory Mutual Lab- 
oratories, and Govern- 
mental Agencies. 


ANS 





UL PRO 
Oo 
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DUGAS 150 WHEELED 
EXTINGUISHER 


DUGAS 15-T 
HAND EXTINGUISHER 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 


356 


DUGAS DIVISION 


























RAPIDITY... 


when delivery 
is paramount 


Are you faced with 
a production prob- 
lem that requires 
quick delivery on a 
special part? Our 
engineering service 
and our machines 
are both geared for 
high-speed produc- 
tion. Ask us to help 
you—no obligation. 
Also, in most cases, 
you'll find cold- 
forging to be more 
economical, 
















This Decimal Equivalents 
wall chart is accurate to 
four places and signalled 
in three colors. Yours at 
no cost or obligation. Just 
send us your name, title 


and address. 


See our Catalog in Sweet's 
File for Product Designers 


JOHN HASSALL 


INC. 


Specialists in Cold-Forging 
Since 1850 


126 Clay Street 
Brooklyn 22,N. Y. 
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SEVEN FLIGHTS A DAY 
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Delco-Remy 
Aircraft Electrical Equipment eS Ss 


Winging from bases on the Atlantic coast, eleven flights a day head 
eastward toward Europe. Transocean transport is carrying urgent 
cargo and military personages back and forth in a shuttle service 
that is no longer a rosy dream but a reality, presaging peacetime 
air transport of huge proportions. @ Contributing to these flights is 
Delco-Remy electrical equipment. Today thousands of transports, 
bombers and pursuit ships have Delco-Remy electrical units, pre- 
cision parts and products made expressly for the aircraft industry. 
@ The engineering and research development that has been 
applied to this production will find a place in Delco-Remy equip- 


ment for cargo ships, airliners and private planes of the future. 
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VISION, GENERAL MOTORS CORPORATION 
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tor Upholstery ot the future... 


_ that does not support combustion 






- Look forward to: 
4 
as. 


REG. U. S. PAT. OFF. 


UPHOLSTERY 


The difference of ‘‘U.S.’’ Flame-proof 
Naugahyde is that it looks no different after 
a year or more of wear. Light in weight, soft 
and pliant, it has a gristle-like toughness 
for high resistance to edgewear, scuffing, 
abrasion, wrinkling. Disinfectants and in- 
secticides do not affect “U.S.” Flame-proof 
Naugahyde and the surface washes clean 
with simple soap and water. Flame-proof 
Naugahyde does not support combustion 
from dropped cigarettes or matches. 


UNITED STATES RUBBER COMPANY @ 


COATED FABRICS DIVISION <: Mishawaka, Indiana 
Serving Through Science 


Listen to ‘Science Looks Forward’’—new series of talks by the great scientists of America- 
on the Philharmonic-Symphony program, CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


These advantages of 
“U. S.’’ Flame-proof 
Naugahyde do not come 
to you untried or merely 
laboratory tested. For 
more than three years 
“U. S.’’ Flame-proof 
Naugahyde has been 
battle tested and every 
claim made for it proved 
over and over again. 
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THE CECOSTAMP SOLVES HE 
METAL FORMING PROBLEK 


HE Cecostamp was designed by 

Chambersburg to meet and solve 
these problems: Forming _ tougher, 
more elastic alloy sheets in clear-cut die 
impressions without tearing, wrinkling 
or reduction of section, to accurate lim- 
its without mismatching and speeding 
the production of such parts. How well 
it has done so is indicated by the fact 
that practically every aircraft manufac: 
turer in the United States, and many 
of the most important ones in the coun- 
tries of our Allies, are using Ceco 
stamps. 





X 
~ 
» 
Chambersburg Engineeriné ¢ 
Chambersburg, Penn4- 
( , CHAMBE RS BURG 
= meyer es Cee ONEUMRs raess! 
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Sales Offices: 


Boston 
Buffalo 
Chicago 
Cincinnati 
Cleveland 
Dayton 
Detroit 
Hartford 
Newark 
Milwaukee 
Philadelphia 
Pittsburgh 
Rochester, N. Y. 


The recently announced Fairchild Packet C-82, aptly called the 


’ 


“flying boxcar,’’ is a versatile carrier ‘that can quickly load and take 
off with 18,000 pounds of trucks, troops or other cargo. That, we all 


know, is no small achievement. 


When the C-82’s designers totaled the weights and found they 
had more than 12 tons dead load on each wheel, they called on 
Summerill to produce the special steel tubing for the main legs of 
the landing gear. We're proud to say that we did it! 


* * * 


Aircraft engineers and designers have always turned to Summerill 
for seamless steel aircraft and mechanical tubing. In recent years, 
however, we have been called upon more and more to produce many 


special items including large structural ‘‘squares,’’ thin wall sections. 


and tapered, swedged and upset parts. Why not discuss your tubing 
problems with a representative from the nearest sales office? It is 
more than likely that he can help you. 


SUMMERILL TUBING COMPANY 


Affiliated with EOGAR T,. WARD'S SONS CO. end COLUMBIA STEEL & SHAFTING CO. 


BRIDGEPORT + MONTGOMERY COUNTY « PENNA. 
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TEL-AIR PARTS COUNT-« 
ACHIEVEMENT of VICTORY— 


ee 


i 


‘. Another Tel-Air Part 
Small segment showing three 
operations — blanking, cut- 
ting the teeth, and forming. © 


Note comparative size. 
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KOEHLER DRAIN VALVES 
K1440B 


EASILY ADAPTED 
to 


YOUR DESIGN 





Koehler Drain Valve K1440B 


Poppet Type including Koehler feature: 
Two Positions Open and Closed." Auto- 
matically closes when not in locked 
Open Position. 


Thousands of Koehler Poppet Type Oil Drain 
Valves are replacing other types at modifica- 
tion centers and being flown direct to fighting 
fronts. 


Let us help you adapt the Koehler Poppet 
Valve principle to your design. It has proved 
ideal for many uses. 


FOR FAST DRAINING 
OF OIL - FUEL - COOLANTS 


1. Draining Oil from Engine 


2. Replaces “Y" Type Oil Drain 
Valve 


i) 


- Draining Oil Sump Tanks 
4. Draining Fuel Tanks 
5. Draining Cooling Systems 





KOEHLER AIRCRAFT 
PRODUCTS COMPANY 


814 Vermont Ave., DAYTON 4, OHIO 


1) valves sinee 1931 
Producers of Aircraft (oll and fuel) 
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CLEANS ALUMINUM 


RAPIDLY AND (ove EFFICIENTLY 


Manufacturers using DEOXIDINE have found that cleaned aluminum surfaces are ade- 

quately prepared to retain a lasting protective paint finish without other treatment. Any | 
thin coating of aluminum phosphate which remains on the surface tends to protect the 
aluminum and to improve paint adhesion. | 


It has been established that the deep etching produced by some former aluminum cleaning | 

methods is unnecessary and undesirable — also that DEOXIDINE eliminates the danger 
from alkali and other injurious residues frequently remaining and practically impossible 
to rinse away from aluminum. 


DEOXIDINE may be used-as a spray or dip or, for some applications, applied by brush. 
By the use of Deoxidine, economies in time and labor, as well as superior finish, have 
been demonstrated. 


Full directions and best methods of application for your particular use will be given by 
our Technical Department if you will write in detail to Dept. J-4. 


MANUFACTURERS OF INHIBITORS AND METAL WORKING CHEMICALS 


AMERICAN GHEMICAL PAINT CO. 
AMBLER loll ble PENNA. 


Note—West Coast Plants may address inquiries and orders for prompt delivery to Leon Finch, Ltd., 728 East 59th St., Los Angeles, California. 
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CURTIS AIR CYLINDERS 


Engineered to Your Problem 








Ww he unique car-dumping mechanism illustrated above is operated 

by a Curtis Air Cylinder which raises and lowers the car body. It 
saves time in dumping, is easily operated by one man, and speeds up 
material handling for Universal-Atlas Cement Company, Hudson, N. Y. 


Engineered to the individual problem in a variety of applications, 
whether a handling, lifting, pushing, or pulling operation, Curtis Air 
Cylinders are stepping up production and cutting costs in hundreds of 
industries today. 





Installation cost is low and power consumption small, using regular 
shop or plant air lines. Under continuous service and bioawy emp con- 
ditions, Curtis Air Cylinders are giving unfailing service—the result of 
rugged construction and simplicity of design—only one moving part. 


Exceptional accuracy of control—no risk of injury due to overloading 
or bad atmospheric conditions. Because of their efficiency, low mainte- 
nance costs, and long, trouble-free life, important savings 
in costs and in man-hours are almost inevitable wherever 
Curtis Air Cylinders or Air Hoists can be used. 


It will pay you to write for full details and for free 
booklet, ‘How Air Is Being Used in Your Industry."’ 


Write today. 














ST. LOUIS e NEW YORK e CHICAGO e SAN FRANCISCO e PORTLAND 


CURTIS PNEUMATIC MACHINERY DIVISION 
of Curtis Manufacturing Company 
1995 Kienlen Avenue, St. Louis 20, Missouri 
ee Do oo nis gos kee ets os Ee oh a SEs Pay bla a te 
booklet, ‘‘How FM ooo ce Fo WPL SERS Syne CON ee oS ERRNO CaN x00 088 
Air Is Being Used Street 
is Your Industry.’ 
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YOU may rely on us to solve | 
all problems attendant upon 
the use of protective equip- A 
ment . . . and to supply a mate- 

rial and method to meet U.S. 
Bureau of Standards require. — 
ments. Our engineers will sub- ~ 
mit plans and specifications on 
any problem of production, | 
testing, or general protection — 
of personnel. No obligation, of § 


course! 


We Serve: 


é 
n Navy - 
yon 


Those 
Among eee 


; a 
Eclipse aviation irchild ~ tice 
nlehem St eronal 
Bet 
Bomber 


any 
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wright A 


Martin 
DuPont sii 


Bell AircoPre 
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WRITE FOR : ry 
p 
BAR-RAY CATALOG 
D5 Me eng 
... contains description of ma- , 
terials, methods, installation | 
procedure, diagrams, specifica- 
tions, etc. ; 
AVIA 
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Continental Red Seal Aircraft Engine... ultra-reliable 


performance for training planes. For the ultra-reliability required in the 
engines which power America’s training planes, Continental Red Seal Engines are 


widely used... their fine performance sparked by 


INT IA MAGNETO Bendix-Scintilla Aircraft Ignition equipment. 


BENDIX-SCINTILLA AND SCINTILLA ARE TRADE-MARKS OF BENDIX AVIATION CORPORATION 


’ * 
AVIATION 
CORPORATION 
SIDNEY, N. Y. 
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Now--"World’s Smallest Transformers” 
Can be Produced to Meet Your 
Own Exacting Design Requirements 


One of these new Permoflux midget transformer 
types may be the complete answer to your space 
or weight problem. Available unshielded, shielded 
or hermetically sealed, they provide exceptional 
operating efficiency and uniform frequency response. 


The same Permoflux engineers who developed 
these transformers, using new materials and manu- 
facturing methods, are ready to assist in designing 
a unit for you. Write for technical catalog listing 
transformers, speakers, headphones and other 
Permoflux acoustical products. 


BUY WAR BONDS FOR VICTORY! 











SANDWICH CON STRUCT« 





SKYDYNE 


FOR LIGHTER, STRONGER 
AILERONS 


Examine a Skydyne aileron in cross-sec- 
tion, and you'll see why it weighs les 
Notice, the absence of extraneous rein. 
forcing elements. Notice the low-density 
core on which the strong outer layers of 
Skydyne are laminated. Yet, weight for 
weight, Skydyne is stronger. For the 
strength of Skydyne is one of the remari- 
able characteristics inherent in the Sand 
wich Construction itself, 













Conventional aluminum 
alloy construction of a 
typical aileron requsres 
multiplicity of parts. 








Skydyne Construction of 
identical aileron means 
less weight, fewer parts, 
simpler design, plus 
smooth, streamlined sur- 
face, 





Plane parts form-molded by Skydyne have 
a smooth, streamlined, rivet-free surface 
of aluminum, plywood, wood fiber or other 
facing material. Exact design specifico- 
tions, including complex shapes and cu'- 
vatures, are achieved with easily-cor 
structed molds and jigs—making the cost 
of Skydyne surprisingly low even in small 
series production. 


Skydyne aeronautical engineers have had 
years of experience in the development df 
Sandwich Construction for aircraft surfaces 
and airborne equipment. They will be 
glad to discuss your specific construction 
problems at any time—and to help " 
BUILD LIGHTER PLANES Taide 
LARGER PAYLOADS... WITH SKYDYN 


Literature on request 


ky byne 


PORT JERVIS, NEW york 
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They used to hone one bushing per minute—and then 
they had to stop and clean out left-over abrasive. 
Now they finish-ream 4!/. bushings per minute, te 
mirror-smooth finish and close tolerances, in only one 
operation! Honing has been completely eliminated 
and so has the costly wear on plug gauges caused 
by abrasive left over from honing. With its 500%, 
greater expansion range, the Lempco Dual-Spiral 
Reamer finishes many times the number of heles a 
conventional reamer does. In addition, its unique 
dual-spiral design produces satin-smooth finishes to 
close tolerances. Removable blades may be re- 
sharpened 8 to 10 times, and replaced in less than a 
minute when worn out. Right and left-hand flutes 
make it ideal for reaming smoothly over keyways, 
slots, split bushings, etc. Good delivery. Write for 
catalog. 


SPECIAL REAMERS DESIGNED 
TO MEET YOUR NEEDS 
SEND BLUEPRINTS 


* Name on request 


SOLD SEPARATELY 
OR IN BOXED SETS 





WRITE FOR FULL DETAILS 





5497 DUNHAM ROAD e BEDFORD, OHIO 
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ireo€ hicf DEGREASERS 





FOR MODERN + FAST - STREAMLINED 


Parts Ceaning 


Progress is born of experience, and in the new, modern Circo “Chief” 
Degreaser you get the most advanced parts cleaning unit on the market 
— designed, engineered and built by Circo Products Company, pioneers in 
the manufacture of parts cleaning equipment. ¢ The modern Circo “Chief” 
Degreaser fused with four different parts cleaning methods housed in 
the one unit, cover the complete range of scientific, economical parts 
cleaning processes —vapor cleaning (automatic), spraying (automatic), 
soaking and dipping. # When parts are greasy and grimy, simply place 
them in vapor tank and in three minutes time the pure solvent vapors 
clean parts thoroughly, rinse and dry them. Never, at any time in the 
vapor tank, do parts come in contact with anything but the pure, clean 
solvent vapors. Circo “Chief” will clean any and all types of metal parts 
at the same time without any harmful effects. Solvent is non-inflammable 
and can be safely used anywhere. To spray parts, merely trip foot 
pedal, pump goes into action, supplying a constant pressure stream of 
solvent. Unique basket enables operator to hook handles over side of tank 
while vapor cleaning, soaking, dipping or spraying. 


Circo “Chief” is the most modern, fastest and most economical parts 
cleaning unit on the market. Send for more detailed information. 


CIRCO PRODUCTS CO. 


2835 CHESTER AVE. - CLEVELAND 14, CHIO 
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IMPERIAL. 


AVIATION 
SERVICE EQUIPMENT 


IMPERIAL 
ENGINE | 
CLEANER 


Keeping airplane engines clean is 
a must. A simple, efficient way to keep 
them clean is with an Imperial Engine 
Cleaner —a valuable piece of equip- 
ment to have in every service shop. 

This Imperial Engine Cleaner is 
easy to use, works fast and does a good 
job. The cleaner uses kerosene and 
compressed air to form a powerful 
spray which quickly removes dirt and 
grease from engines and machin- 
ery. Also can be used with air 
only as a long nozzle blow gun. 
Cat. No. 37-C, 











IMPERIAL 
SELF-CLOSING 
BARREL FAUCET 


Just the thing for general aviation 
service. It is fast-flowing, easy-to-oper- 
ate, self-closing. 

This faucet handles oil, gasoline, 
light dopes, finishes, kerosene, this- 
ners, solvents and most other liquids. 
Has a metal-to-metal seat—no washers 
to wear out—operation not affected 
by heat or cold. 

Faucet closes automatically when 
handle is released but can be | 
open or closed. Cat. No. G-26l. 


THE IMPERIAL BRASS 


MANUFACTURING CO. 


1204 W. Harrison St., Chicago 7, Illinois 
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Brad Foote precision cut gears are made 
in our ultra modern plant from any prac- 
tical material in all practical sizes, (spur 
gears may be cut in diameters up to 108 
inches) in any quantity, large or small. 


Trained personnel—extensive shop equip- 
ment necessary to do all types of special 
precision gears—large plant capacity as- 
sure the prospective buyer maximum results 
and productionin amounts of any proportion. 





< 


1309 SOUTH CICERO AVENUE 


DEPARTMENT C, CICERO, 50, ILL. 





WS MPATION, April, 1945 























368 








Buy War Bonds and 


INDUSTRIAL ¢3 g7td/s 


| ae ggtie every caster in the 
Bond line is an industrial 
caster, Bond has no need to 
offer “compromise” solutions. 
Bond recommendations are 
always exactly right for the job 
—because Bond concentration 
on industrial casters permits 
Bond to design, engineer and 
produce casters to cover the 
entire range of materials han- 
dling requirements. 

There’s a “volume of experi- 
ence” in Bond Catalog K-34— 
because every caster listed in it 
was engineered by men with 
practical knowledge of industrial 


conditions. Write for it today. 


Bond 136-A Caster (top). Combines easy 
swiveling with long service because of spe- 
cial double ball race design and use of 
durable Bond caster metal. 


Bond 140-A Caster (second from top). 
Sturdy, all steel construction reduces caster 
breakage. Sizes from 4" to 12”, capacities 
from 450 to 4000 Ibs. per caster. 


Bond 1640-A-8 Caster (third from top). 
Equipped with wheel brake. Same con- 
struction as 140-A. 8” size only. 


Bond 118-A Caster (bottom). Triple ball 
race construction for extra hard service 
and heavy duty. Cupped raceways assure 
even wear and long life. 


TRUCK 


CASTERS 
Built-for-the-Job 




































Water-Seal Cable 
Connectors Transmit 
Power to the Job 
Safely and Efficiently 








| Cable Connectors are 
molded right on the rubber 
cable so that the connector be- 
comes a part of the cable itself. 
The spring pressure female con- 
tact and the patented water- 
seal assure you a positive connec- 
tion with the male connector for 
efficient power supply to any ma- 
chine under all plant conditions. 














For Any Portable Power Supply 














Many types and sizes of Connec- W 
tors have been developed, making al 

them adaptable to almost any in- 
dustrial application where power su 

is transmitted by portable cable. 
Standard connectors are rated for Bi 
loads to 600 volts. Or 
Our engineers will gladly work | 
with you in solving portable cable of 

applications on capacities up to 
5000 volts and 325 amps. At 
For efficient, safe, flexible power u 
transmission by cable, use Mines . 
Connectors -— “The Connector to 
with the Water-Seal.”’ 
{ 










WRITE FOR BULLETIN MC-106, show- 
ing many successful opplicitions of Mines 
Connectors throughout industry. 





MINES EQUIPMENT 
COMPANY 


» I 


4220 Clayton Road AN : 
St. Lovis 10, Missouri 







HAI 
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BUY WAR BONDS 


LICKS A PRO 
OF HEAT...ANO 





When military needs called for high- as well as heat dissipation. In Harri- 


; altitude planes, supercharged engines son’s well-equipped engineering lab- 
: supplied the answer. oratories, experimental models were 
: But supercharging had its problems— __ tested and re-tested under simulated 
one of which was to get rid of the heat flight conditions. 

; of compression. Step by step, the eventual design was 


At first, heavy copper intercoolers were | developed—the Harrison aluminum in- 
used. Then Harrison engineers went — tercooler which contributes to the top- 
to work. They tackled problems of flight performance of many of our Army 
weight, structural strength, resistance, and Navy fighters and bombers. . 


HARRISON 


OlL COOLERS * CONTROL VALVES * RADIATORS 
DIVERTER VALVES * SUPERCHARGER INTERCOOLERS 


HARRISON RADIATOR Division oF GENERAL MOTORS, Lockport, NEW YORK 





NIATION, April, 1945 B8 























*ACME QUALITY GIVES YOU 


CASIER MACHINING 
SUPERIOR PERFORMANCE! 


Accurate in dimension—proved in, quality—Acme 
Permanent Mold Aluminum Castings are easier to 
machine, reduce the percentage, of rejections, save 
finishing costs on every part. And even under the 
exceptional strain of wartime service, parts machined 
from Acme castings have established a record of 


superior performance. 


For faster, sounder, lower-cost production, look 
into the advantages of Acme Permanent Mold Alu- 
minum Castings today. Acme engineers will be glad 


to submit recommendations. 


Send for new 44-page, fully illustrated book, 
NEW ACME BOOK showing how Acme is organized and equipped 
TELLS THE STORY to supply your castings needs and to render 
complete service to the metalworking industry. 




















=Tandard. 


<4 0; 
Vers ¢ 






















AERO-SEAL Worm Drive Hose Clamps 
have proved their ability to do a good job 
of clamping under the extreme conditions of 
military aircraft service. A fighter will have 
from 300 to 500 AERO-SEAL Clamps on 
various air, oil, fuel, and coolant lines, and 
a bomber will have from 750 to 1000. Many 
millions of these clamps have been shipped 
to prominent: aircraft manufacturers in the 
year and a half since they were the first to be 
accepted as meeting the stringent require- 
ments of Army-Navy Specification AN-FF- 
C406a. Today AERO-SEAL Clamps are 
available in either Spring Steel or Stainless 
Steel with the new interlocking non-welded 
joint between band and housing, The Stain- 
less Steel models are all stainless steel, in- 
cluding the worm screw. For full descrip- 
tion, features, and engineering data, write 
for our new 4-page bulletin ‘‘Aero-Seal 
HOSE CLAMPS’. 


‘ 


AIRCRAFT STANDARD PARTS CO. 
1715 NINETEENTH AVE., ROCKFORD, ILL. 






WORM DRIVE 


HOSE 
CLAMPS 






























It pays To 
Q 
adaptable! ¢ 


After the war, Crown Zipper engineers 
will adapt—or if necessary, create—spe- 
cial applications to meet special needs! 


A lot of old-fashioned notions were exploded when 
Crown Zipper engineers went into the field with our 
armed forces to adapt zippers to military jobs. 


Crown engineers proved that zippers can be big 
and tough yet easy to operate, small and dainty 
yet virtually indestructible! 


They proved zippers can be made that actually 
slide freely around sharpest curves! 


They proved two or more sliders can be put on 
the same zipper track—to provide openings at any 
given point with smooth closures in both directions! 


In fact, they made more big, important improve- 
ments in zipper design than anyone dreamed possible. 
(See complete list of Crown superiorities below. ) 


CROWN 
‘iy 6S 
ZIPPERS 


are 5 ways better 


ee 
























But perhaps the most important thing they proved 
is that zipper designs don’t have to be “frozen” 
—zippers can be adapted to the job! 


When you turn to postwar, Crown engineers will 
be able to show you exactly what this means in terms 
of longer zipper life and easier operation on aircraft 
equipment. Crown engineers will adapt—or, if neces- 
sary, create—special Crown Zippers to meet your own 
individual manufacturing problems! 





“DOUBLE-ACTING” CROWN ZIPPER ON AIRCRAFT GUN TUR- 
RET OPENS AHEAD OF GUN OPENING, CLOSES BEHIND IT. 





2. Die-cast 

for smoother 

action— 

extra ; 

strength 3. Provides opening 
wherever you want it 

4. cae 5 

n't a 

ce }- Resists 
- corrosio 

open = n 


Member of the J. & P. Coats » Clark’s Family 
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THE SPOOL COTTON COMPANY . 745 Fifth Avenue, New York, N. Y. (Crown Fastener Division) 





























MOTOR 
OPERATOR 


| SAVES LABOR 


| FLEXIBLE 
STEEL 
SLATS 


REMOTE 
CONTROL 


SAVES TIME 


SAVING WAYS 
IN DOORWAYS 








EXPERIENCE SHOWS 
THAT KINNEAR DOORS 
ARE A GOOD INVESTMENT! 






No time or effort is wasted in opening (or clos- 
ing) the Kinnear Motor Operated Door. Just a 
touch on the control button and the sturdy motor 
operator goes instantly into action, coiling the 
flexible steel slat curtain up out of the way, and 
clearing the opening completely. Floor and wall 
space can be utilized to within a few inches of 
the door, 


The Kinnear Motor Operator, featuring a spe- 
cially designed torque output motor, machine 
cut gears and bronze bearings is built into an 
integral unit of exceptionally long life and dur- 
ability. Remote control switches can be installed 
at convenient points to save additional steps and 
time. The flexible steel slats of the curtain are 
strong and rugged, and are built to withstand 
years of continuous use. 


— 

These and many other Kinnear advantages add 
up to make the Kinnear Motor Operated Door 
a good investment. Plan to cut your door costs 
with the door that has proven its dependability 

. in many cases serving continuously for 
over 40 years. 
Kinnear Doors fit openings of any size and are 
built to your individual needs. Write now to the 
Kinnear Manufacturing Company. Factories: 
1440-60 Fields Avenue, Columbus 16, Ohio: 1742 
Yosemite Avenue, San Francisco 24, California. 








ROLLING DOORS 
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LIBERTY 
AIRCRAFT 
MIRROR 


The pilots of thousands of Allied | 
fighter planes, now in action over } 
our widely scattered battle fronts, 
are getting a perfect image of | 
things behind them without eye | 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 


Liberty Aircraft Mirrors are all 
first surface mirrors, and as per 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 
ately. 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 


All Liberty Mirrors are now buill 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 


LIBERTY 


LIBBEY-OWENS-FORD GLASS COMPAIT 


BRACKENRIDGE 
PENNSYLVANIA 


























' 








duction Liberty has been 

a renewal of the Ar a 

Production Award, 

them to add a star 
E” flag. 
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BRAKO 


Reg. U. S. Pat. Off. 







ed | 
ms | “UNBRAKO" 
m INTERNAL WRENCHING 


LOCK NUT 


For primary connections in aircraft, the 'UN- 
BRAKO" Internal Wrenching Lock Nut is a 
superb and officially approved safety nut. Two 
vulcanized fibre plugs (Fig. !) inserted through 
the body of the nut provide the locking feature. 
Fig. 2 shows how these plugs contact four threads 
of the bolt, assuring an absolutely dependable 
locking grip. 


a 


This design also permits of maximum thread 
length in the nut. "Unbrako" is heat-treated to 
a high degree of Rockwell hardness, it can be 
used again and again before the torque falls 
below the Wright Field minimum. _, 


Our 100° Flush-Head Socket Bolt (A) and Internal 
Wrenching Bolt (B) fully meet the extreme degree 
of precision and perfection demanded by the 
aircraft industry. They are made to tolerances 


| 100° FLUSH HEAD 
@ INTERNAL | . “¢ so microscopically close as to be practicable only 


SOCKET BOLT 


-BSEE s28882 825% 


by our long and extensive experience in precision 
WRENCHING a work. The internal wrenching feature of these 
bolts facilitates compact designs—thereby sav- 
ing weight, space and money. 


BOLT 





Oy Chiteate 
Aeronautical 


Standard) 





STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA. BOX 566 





Boston @ Detroit @ Indianapoiis © Chicago @ St. Louis @ San Francisco 
OVER 40 YEARS IN BUSINESS 
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Business Men... 
DEAD FILES 

CAN HELP 

LIVE AMERICANS 








A 
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Every business organization in the country has a chance now to render 
a patriotic service. In spite of all efforts to date, paper is still ° 
a No.1 war material shortage. 
Your dead files, old records and correspondence — all the paper not actually 
usable again or necessary to running your affairs—that’s war paper. Turn 
it in to make bomb bands, supply parachutes, ration and blood plasma boxes. 
Make a point of regularly salvaging all old paper around.your place. 
And adopt conservation as a general rule—use Jess paper than heretofore— 






use as little paper as possible. : 

If you sell your waste paper, and your local organizations - 

have arranged for aid to wounded veterans, it will give " 

you real satisfaction to use some of the money for this " 
ose, or to support some other worthy communit 

inioct. " : ” SINE WASTEPAPER : 

V TO SPEED victory q 

en . 

ui 

cl 

fe 
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i B 

T 
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boy sells them) and tie _18 inches high fore 
them in bundles about _ handling by collectos 
12 inches high. 








Wastebasket Paper 
: pers. Envelopes, Et 
them out andtiethemin Flatten and pack a0 
bundles about 12 inches in a box or bunds, 


high. thar it can be ¢ 
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DIE-CUTTING of Booth felt 
parts is a precision job... often 
to tolerances in thousandths of 
an inch. Every die in the vast 
Booth stock is accurate. Each 
Booth-designed machine has its 
skilledoperator. Tothecontrolled 
qualities in Booth “‘prescription”’ 
felts—made to suit your individ- 
















ual requirements—add precision 
cutting. Exact duplicating of any 
felt part, re-ordered after a lapse 
of time, is considered a feat. 
Booth does it consistently. 

THE BOOTH FELT COMPANY 


482 19th Street Brooklyn, N. Y. 
48 Sherman Street Chicago, II. 


APPLICATION CHART AND SAMPLE 
KIT... Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) 


2073 


soth 


PRECISION CUT 
FELT PARTS 
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CARBURIZING AND 
ANNEALING EQUIPMENT 
to Your SPECIFICATIONS 


> ae 





A special Annealing and Heat Treating Basket for use in the aviation industry. 
¥-3" with adjustable shelves and sides. This Basket is 6 feet in diameter, 
6 feet high. 


Pr meee - 4 3 
‘ 





Annealing and Heat Treat- 
ing Basket of slightly dif- 
ferent design. Adjustable 
shelves and perforated to 
your requirements. 


Alloy Welded neces Cover. Generally 
used in steel mills and industrial plants. 
Of light alloys built to your specifications. 


- 


Annealing Tubes 20 feet long, 20 inches in diameter. 
to have a life thirty times greater than steel pipe. 


racemase mal 


Proved by tests 











The Pressed Steel Co. also make: Carburizing and Annealing 
Boxes, Thermocouple Protection Tubes, Seamless Steel Cy/- 
inder Caps, Seamless Steel Neck Rings, Radient Tubes, 
Inner Covers and Base Sheaths for Steel Mills. 


THE PRESSED STEEL COMPANY 
OF WILKES-BARRE, PENNSYLVANIA 
BRANCH OFFICES: 312 Cu j.. Toledo 


B Bldg., Houston, 


Broad St. Station 
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This year we've got 
to make 2==3! We've 


“Thts year weve 
got to make 2=B/ %:solendvacieSam 


much as we lent last year in 3. Which means that, in the 
approaching 7th War Loan, each of us is expected to buy 
a BIGGER share of extra bonds, 


The 27 million smart Americans on the Payroll Savings 
Plan are getting a headstart! Starting right now they are 
boosting their allotments for April, May and June—so that 
they can buy more bonds, and spread their buying over 
more pay checks. 


Our Marines went over-the-top at Iwo Jima in the greatest, 
and hardest, battle in the Corps’ history. Now it’s your turn! 
Your quota in the 7th is needed to help finish this war, side- 
track inflation, build prosperity. So, captains of industry, 
plant your flag on top —like the Marines at Iwo Jima! 





CAPTAINS a 
INDUSTRY 
Plant your flag 
on top, too! 














CAPTAINS of INDUSTRY—here’s your 


++ + + 


* 





Check List 


for a successful plant drive: 


Get your copy of the “7th War Loan Com- 
pany Quotas” from your local War Finance 
Chairman. Study it! 

Determine your quota in E Bonds— the 
backbone of every War Loan. 

Arrange for plant-wide showings of “Mr. & 
Mrs. America”—the new Treasury film. 
Distribute “How to Get There’—a new 
War Finance Division booklet explaining 
the benefits of War Bonds. 


Circulate envelopes for keeping bonds safe. 


_Display 7th War Loan posters at strategic 


points. 
And—see that a bench-to-bench, office-to- 
office 7th War Loan canvass is made. 








* 


The Treasury Department acknowledges wich appreciation the publication of this message by 


AVIATION 


* This is an official t). S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council + * 
AVIATION, April, 1 
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the EQUITABLE POLICY 


Since the war began we have devoted 
ourselves largely to the production of 
bearings to special dimensions and we 
expect that because of our wide expe- 
rience in their construction, these 
bearings will continue to be a large 
part of our output. However, we are 
now devoting an increasing amount of 
our facilities to the production of many 
standard bearings and we have just 
published our new 28 page bearing 
catalog showing in detail the complete 
line of Equitable Standard bearings. 
We continue to offer to work with your 
engineers in the design, application 
and service of any type. of anti-friction 
bearing on which you may ask special- 
ized advice. Look to Equitable for 
bearing information for any type 
application, standard 
or special. 





Write for our new catalog 
No. 44 


BEARING 
CO. Inc. 


Dept. A 
WALDEN, NEW YORK 


April, 1945 





MURDOCK” PHONES 


War-tested for Depen 


TUNIFORM PERFORMANCE—Always 


Laboratory tests alone do not provide 
all the answers. From warfare condi- 
tions—on every fighting front—we 
at MURDOCK are learning many 
vital things about Radio Phones that 
will be of tremendous benefit in 
building still better equipment for a 
world at peace. 


In war—in peace — MURDOCK 
RADIO PHONES embody the same 
traditional quality and dependability 
that have made MURDOCK a leader 
in radio hearing performance for 
40 years. 


dability! 


: | ea 
aA 
Sst ae 
; 
\ 








When you specify MURDOCK for 
your headset, you are assured of 
supersensitive, bell-tone clearness 
built into a rugged, shock-proof unit. 
Solidly made throughout with no loose 
parts. Cushioned comfort and light- 
ness make listening a pleasure. 


ad 





SUB-CONTRACTS INVITED 


| Let us help you on Radio Phones | 
| and related parts on a sub-contract 
| basis. Your assignment handled with 
| care, speed, and skill. | 





Write for Catalogue Joday 


WM. J. MURDOCK Co. 


160 Carter St., Chelsea 50, Mass. 



































by STARRETT TOOLS 


Many of the important checking, inspecting and measuring operations 
necessary for the construction and maintenance of aircraft are entrusted 
to Starrett Precision Measuring Tools. First—because the precision con- 
struction and fine workmanship of Starrett Tools insures accurate work. 
S d—b those who use Starrett Tools work swiftly and surely 
in the knowledge. that they are using tools they can trust. 


Ask your mill supply distributor about Starrett Tools. 





THE L. S. STARRETT .CO. 
World's Greatest Toolmakers 


* Precision Toois...Dial Indicators...Ground Flat Stock 
New, wlth Hacksaws...Metal Cutting Bandsaws...Steel Tapes 


3 Service Stars ATHOL, MASSACHUSETTS, U. S.A. 
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Single Bolt 
Assembly 


ON MODEL MCL LEVER 
SWITCHES SPEED CHASIS.TO. 
PANEL ASSEMBLY ON ELEC. 
TRONIC & COMMUNICATIONS 
EQUIPMENT 


This exclusive* General Goritrol 
Company feature means savirigs in 
time and labor during original gs. 
sembly and at any time that mais- 
tenance, rewiring, eic. is required. 
Consider the convenience of this 
feature when build-ups must be as. 
sembled to a frome that is buried 
among other units on the back of 
the contro! panel. During assembly 
of equipment, the Model MCL can 
be wired where it.ig_ most convenient 
—the conirol lever can be mounted 
anywhere on the panel where it is 
most convenicn! for the operator— 
there is no need to compromise. 

The “Midget Model MCM also 
has the single bo!t assembly feature. 
This unusual lever switch weighs 
only 3¥%2 ounces with 12 contact 
springs. 

All General Control Company 
lever switches have unlimited con- 
tact possibilities: all parts are non- 
corrosive; all have easy, positive 
roller action, regardless of number 
or arrangement of contacts on each 
side of switch. 

* Patent No. 2,351,236 


The "Midget 


MODEL MCM 


has it too!! 








GENERAL 


CONTROL COMPANY 


1207 SOLDIERS FIELD ROAD 
BOSTON 34, MASS. 
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For night flying Searle VM 
400 Indicator Lights give the 
safest light — shadow light. 
The pilot’s vision is COM- 
PLETELY UNAFFECTED by 
this light. Ray diffusion is so 
dicient that only a shadowy, 
phosphorescent indication ap- 
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‘TLE AERO INDUSTRIES, INC. 





VM 400 


“Press to Test’ 
INDICATOR LIGHT 


TRADE MARK REG. 


pears. Only a Searle has this 


patented feature. Other Searle , 


exclusives: volume light for 
daytime flying, quick bulb dis- 
charge by slight finger-tip 
pressure, construction which 
permits use of screw-base or 
bayonet type bulbs. Write or 
wire for full details. 


* U. 5. PATENTS APPLIED FOR 














ORANGE, CALIF. 
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Airplane engine and parts manufacturers were 


~ wp against it for o greaseproof wrapper to pre- 


vent corrosion. Angier of Framingham produced 
it in INDUWRAP, which has more than met ony 
specification ever drawn for a Grade A, Type ! 
wrapper. 

lf you have a corrosion problem, ask for 
samples of INDUWRAP and for descriptive folder, 
“The Touch of Death to Steel.” You'll be espe- 
cially interested in INDUWRAP’S exclusive infused 
Inhibitor metal-contacting surface. This kills corro- 
sion before it starts by depositing a transfer film 
on the exposed metal spots, often caused by 
breaks in the protective oil film. 

Other important features are that INDUWRAP 
is creped to S-T-R-E-T-C-H. It lets packaged metal 
breathe. It is soft and pliable, molding easily to 
hug odd-shaped articles snugly — without ruptur- 
ing. Investigate INDUWRAP. 


in writing for samples and literoture, 
pleose mention AVIATION. 


CORPORATION 


CORROSION PREVENTIVE AND WATERPROOF PAPERS 
FRAMINGHAM, MASSACHUSETTS 
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FOR AIRPORT 
MAINTENANCE 


a LL ot 





FLUID METERING (1 prrisics on problems involving 


Pp U M PS ACCURATE METERING 1) HANGAR ROOFS are easily main- 
or SMALL VOLUMES or tained with easy-to-apply Bitueote 


Roof Coatings. Need no heating 
apparatus or skilled labor. Elimi- 











WATER LUBRI CA NTS nates fire and explosion hazard. 
FUEL OIL HYDRAULIC OIL are kept In Srorvice end. cus re 
pairer atcn, 
GASOLINE CHEMICALS 3) RUNWAYS are paved and main- 
ALCO HOL G ASES tained the modern way with Bitu- 


cote Emuilsified Asphalts. 

4) HANGAR EXTERIORS are pro- 
tected against weathering and made 
more visible with Bitucote Aluminum 
Paint—the superior metallic base 
coating. 

Efficient maintenance of airports 
calls for the advantages of Bitucote 
Products. Write for complete in- 
formation. 


BITUCOTE PRODUCTS CO. 


1411 Central Industrial Dr. St. Louis 10, Mo, 
El Dorado, Ark. Cincinnati, 0. 
Camden, N. J. 











... to builda BOMBER 


Airplane structural specitications call for a multitude of pipe and 
tube bending operations in which Swan.Specializes: among them 
engine riug mounts, landing gear torks, exhaust manifolds, car- 
buretor insert tubes, directional finding loops, oi] lines and PROPELLER 
hydraulic lines. Swan Engineering handles these and other CUFFS 
close-tolerance pipe and tube bending jobs on a production 
basis, meeting rigid delivery dates. Swan's specialized plant 
facilities and modern streamlined production methods have 
effected savings in time and money for an impressive list of 
America’s foremost plane manufacturers. Consult a Swan 
technician on your bending requirements! Our engineering 
department welcomes your special enquiries. 


BENDING [IS OUR BUSINESS 




















SWAN ENGINEERING COMPANY, Inc. 
744 Frelinghuysen Avenue Newark 5, N. J. 
380 AVIATION, April, 1 
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This picture from Leslie's Weekly depicts an 1861 Express van 
being loaded with war materials. In those days this vehicle was 
considered a mammoth advance in efficiency. 


READY 


When She 


need arose, a manor an organization has 


ping is an organized service originated 
106 years ago to meet the demands of 
those times. Since then, through peace and 
war, Express has promptly adopted every 
scientific advance soas to be ready for the 
nations.ghanging shipping needs. 

Today the major part of the unprece- 
dented volume of Express, both by rail 
and air, is connected with the war effort. 
This wartime transportation experience 
and new handling tecliniques will aid in 


the nation’s postwar commercial shipping 


Throughout American history when a real 


requirements. 
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Marton, 


April, 1945 
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been ready to cope with it. Express ship- 



























The next time you think that any spring of the 
right size will work in your mechanism, remember 
the picture above. This spring was designed to 
operate under a specified load. within certain 
dimensions—and the load test checks the accuracy. 
Some other spring might work for a while — but 
in the long run only a spring designed for the 
individual job will give the result that means !ong- 
lived, economical service. The right spring saves 
you money-—no matter what the cost. 
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Elliotts 


‘Direct Printing Papers 
WHITE BACKGROUND 


| LIN-O-BLU | 


S$] LIN-O-RED | } LIN-O-BLACK 























x 


BEST BY TEST 


The names Lin-O-Blu, Lin-O-Red and Lin-O-Black are descriptive of the 
color of the lines. *Lin-O papers are made of 50% rag stock for 
greater strength—printing is true to scale—and developing is with 
ammonia or other alkaline vapors. These papers—best by test. 


*LIN-O IS OUR REGISTERED TRADE MARK FOR DRY DEVELOPED, 
DIRECT PRINTING REPRODUCTION PAPERS. 


“DT" Reproduction Tracing Cloth 
Makes best reproduced tracings—fast printing—wide range—very 
transparent—permanent lines. 


B. K. ELLIOTT COMPANY 


DRAWING MATERIALS—SURVEYING INSTRUMENTS 
Pittsburgh e Detroit e Cleveland 








,AIRCRAFT SURFACES FUEL TANKS PARTS ACCESSORIES 
Bre msece: Re : 





for the vacuum pum 





on deicing equipm 
have been Mercy 
Products for yeo 


“)) 25 
oo” / YEARS 


experience is boc 
Mercury craftsmon: 
—© quarter century 
A building aircraft o 
4 aircraft parts 
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ELECTRICITY 


TO MEET AVIATION 
AND AIRCRAFT INDUSTRY 
POWER NEEDS 


ONAN ELECTRIC GEN- 
ERATING PLANTS provide 
reliable, economical power 
for many applications in the 
aviation industry. Available 
in 65 models including Air- 
borne, lightweight, compact 
types. Powered by Onan- 
built gasoline engines, these 








electric plants are of com- 
ar pean design. Built 350 to 35,000 WATTS 
r hea uty service, sta- 
tionary “se ne Fg Models range from 350 to 35,000 watts, 
e A.C. types from 115 to 660 volts; 50, 
60, 180 cycles, single or three phase; 
Airwaye—-Northwest Aiclines ~Westor 400, 500 and 800 cycle, single phase; 
Transport Dennett ies Gana also special frequencies. D.C. types 
Arve. range from 6 to 4000 volts. Dual volt- 
“ cra : age types available. Write for engi- 
D. W. ONAN & SONS neering assistance or detailed literature. 
peers seco Supply power for starter energizing .. . 


MINNEAPOLIS 5, MINN. 4 ager 
radio navigation .. . battery charging 


. communications .. . cabin beat- 
ing... airport and general lighting 
. electrical repair tools ... aircraft 
accessories... many other applications. 


== PLANTS 


Model shown is from OTC light-weight series. 


POWER AND “ICHT FOR EVERY NEED 











ARMSTRON 








ARMSTRONG BROS. 7 
co. 


348 N. Francisco Ave., Chicage ™ 


199 Lafayette St., New York, 













" ey 
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ARMSITR 
Drop 
Oe * 
come 
es, 
all eagh oe 
Hea uty "C" 
with s hubs, extre 
alloy steel screws @ 
forged, heat treated b 
which because of thei 
strength and stiffness 
ity and fine machin 
generally recognize 
finest cl amps obtel 
Other types include M 
Service, Light Service 
Deep Throat and Too 
ers "C" Clamps — 
drop forged, heat 
body and spec!? 
screws, all quality ° 


Write for Catalog C-3% 
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“The Tool Holder peael 





& Sales Office 
N 


Eastern Warehouse 


AVIA 
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ENGINEERS CALL IT 


AL Most Useful 


‘ Fastener of All” 


—BLIND OR VISIBLE 





THE DILL LOK- SKRU FASTENER IS WIDELY 
USED FOR HUNDREDS OF APPLICATIONS. 
INSTALLATION IS A ONE MAN OPERATION 


— ee ee 


IL 


























—150 TO 300 PER HOUR—SAVES VITAL 
ATOR ITIME AND SPEEDS UP PRODUCTION 
UUM pu 
equipm i ---=— 
n ie, i— ace 
cts for yeo { a 
25 1 Drill ONE Hole 
EARS i 
1s bock 1 
‘ll | 2 insert LOK-SKRU 
ircrott om (Types with flat, flush, counter- 
= I sunk or spacer head. Sizes as 
-~_ required for metal thickness 
WX: | and hole diameter.) 
CAT 
i lg — 
a 13 Riveted securely 


by drawing sleeve 
against inner side of 
metal with special 
power or hand tool. 


ntl 
> 2. 
at 











4 Attachment fastened 
Mp | by screw locked in 
| anchor nut. 


Handy information on the many uses and ap- 
Plication of Lok-Skrus in airplane construction 
with data on types and sizes. 


THE DILL MANUFACTURING CO. 
FACTORY BRANCH 

700 East 82nd St. 1101 S. Flower St. 

CLEVELAND, OHIO LOS ANGELES, CALIF. 


. FASTENERS 


ME avidin n STANDARD FOR SCREW-LOCKING 
“NCHOR NUT USES AND METAL TO METAL RIVETING 
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Workholder sets 
to pipe size 


instantly 7 













Dies set to 
pipe size in 
10 seconds 







PERFECT THREADS 


with surprising 
ease and speed 





with this self-contained 


Freie No. 65R 


@ No wonder the popularity of this 
threader has spread widely. The speed 
and ease with which it cuts clean per- 
fect threads on 1” to 2" pipe are rea- 
sons enough. One set of high speed 
steel chasers threads all 4 sizes — and 
they set to pipe size in 10 seconds! § 
Workholder sets instantly! You'll like 
other work-saver features of this rug- 
ged steel-and-malleable die stock— ,, 63 ctaudk 
it pays you to try the self-contained up handily when 
No. 65R at your Supply House. 





you want it to. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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EASY ACCESS TO 


WORK AT ANY HEIGHT 
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TELESCOPING 
ROLLING WORK STANDS 


Bee ed ee 
| 
ms 






EXTENDED POSITION 
LOWERED POSITION 









Airplane parts, often so hard to get at, 


THE PATENT ey “mapaiaged 
are made easily accessible wi ° 

SCAFFOLDING Medal" Telescoping Rolling Work Stands. 

Co., INC. They are rolled on heavy duty casters, 


1550 Dayton St., CHICAGO 22, Ill. and height is adjusted with a geared 


a elevating mechanism operated by steel 


cables. A removable guard rail encloses 
Los Angeles, Calif. ¢ St. Louis, Mo. « 
Philadelphia, Pa. « Atlanta, Ga. « Bos- 
ton, Mass. ¢ San Francisco, Calif. « 
Pittsburgh, Pa. ¢ Milwaukee, Wis. ¢ 
Miami, Fla. 


the 4' x 6' platform, which raises to 6' 
(from 4') and 14' (from 8'). Ask for cata- 
log giving range of heights. 














ON THE BOARD 


Johnny Gear has taken his place along 
with the planners—getting the blue prints 
ready for the gear you will want when 
Victory has come. 


Check with Diefendorf now— 
on gear production facilities. 


Diefendorf Gear Corp., Syracuse, New York 


diefendorft 
ERSSeaGEARS 





























TO MANUFACTURERS SEEKIN 











“e 

your r 

Let us know so that we can keep 
: copies of Aviation coming promptly. : 
> TO: Circulation Dept., Aviation 330 West 42nd Street, New York 18, N. Y. ; 
te Pe et a ee ee ey a 
2 oc Hw ore om de Te ey oe ee eee ee eee : 
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SAN FRANCISCO 4, CALIFORN 






















AN EXPORT MARKET 


Leading American Foreign Trader 
with record of 50 years successful 
operations in foreign markets is 
seeking additional lines of impor- 
tant American producers of avia- 
tion instruments and equipment 
for distribution throughout the 
Orient and Latin America. 


Head sales office for Latin 
America is established in Buenos 
Aires. Prewar connections in;the 
Orient will be immediately te- 
established when conditions pet- 
mit. Sales agencies under guid- 
ance of experts experienced in 
each market. 


If you are seeking clean aggres- 
sive representation write us details 
of your products for both imme- 
diate and postwar selling. If in- 
terested we will have a repre 
sentative call on you for further 
discussions. 


AVIATION BOX 902 
c/o 68 POST ST. 


AVIATION, April, 1945 












| Weldon Roberts Rubber Co. 


| es 
Bright 








STANDARD 
(Regules) 


WERT ORES 


strong... 


BRIGHTBOY TUFF-TEX — 
Tougher texture for finishing 
harder metals. 


Smoother, finer texture; for 
special finishes on softer metals 


) BRIGHTBOY FINE - TEX — 
in place of the coarser wheel. 


BRIGHTBOY STANDARD — 
The favorite for burring, finish- 
ing, polishing the widest vari- 
ety of metals and parts. 


For A One-Operation Job in 


BURRING, FINISHING, POLISHING 


Rubber-cushioned Brightboy abrasive products 
bridge the grind-to-buff gap in close-tolerance fin- 
ishing and polishing—on alclad, dural, aluminum, 
stainless, monel, brass, bronze, copper, silver and 
plastics. There are THREE Brightboy textures, each 
“cushioned” and precision-controlled by Bright- 
boy’s resilient rubber binder. 


If you have never seen a Brightboy finish, it will 
be a revelation to your. Ask your distributor for 
Brightboy production literature, prices and catalog. 
Ask Brightboy field representatives to show you an 
‘ample of a Brightboy finish and also to suggest 
production short-cuts to better finishing. 


BRIGHTBOY INDUSTRIAL DIVISION 
Newark 7, N. J. 


ar 
"ELOON ROBERTS 


boy 
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The Amperite Thermostatic Delay Relay affords unfail- 
ing protection to vitally important tubes in planes, ships, 


submarines and numerous other applications. These 
relays prevent possible damage to tubes when high 
voltage is impressed on cold plates. Hermetically sealed, 
unaffected by weather or pressure, the relay provides 
delays, from 1 to 120 seconds, between the time the 
circuit is closed and voltage is applied to the plates. 


Calliflex temperature-responsive Bi-Metals and Callite 
sealing-in wire are specified by Amperite Calliflex is 
available in five types, offering a wide range of work- 
ing temperatures. Send for Bulletin No. 155 for valu- 
able technical data and suggested applications. Callite 
Tungsten Corporation, 545 Thirty-ninth Street, Union 
City, New Jersey. Branch Offices: Chicago, Cleveland. 
flex Thermostatic Bi-Metals. 
Hard glass leads, tungsten and 


GS yA . molybdenum wire, rod and 


Standard and special shapes 
in tungsten, molybdenum, sil- 
ver, platinum, palladium and 
alloys of these metals. Calli- 





eran: so sbeet, formed parts, and other 


¢ 
tuncsres 


asm components for electronic 
Gy tubes and incandescent lamps. 


FOR 25 YEARS PIONEERS IN TUNGSTEN METALLURGY 




















The exciting story 
of the helicopter 


—and of the men who 
made it possible 


fines book gives you the facts on one 
of the most interesting and significant 
developments of our time—the helicopter. 
The series of experiments that made it 
possible parallels the exciting work of the 
Wright Brothers. Morris, who was chief 
Test Pilot for Sikorsky Aircraft during the 
three most critical years of the helicopter’s 
development, believes that this rotor-topped 
craft that can take off straight up, stop 
and hover, fly backward, go sideways, 
straight up or down, and even turn around 
on a spot, is the answer to tomorrow’s 
popular private flying. 


Just Published! 


PIONEERING 
THE HELICOPTER 


By C. L. MORRIS 


Director of Field Operations, Bendix Helicopter, Inc. 
Formerly Chief Test Pilot and Service Manager, Sikorsky Aircraft 


With an Introduction by IGOR I. SIKORSKY 
161 pages, 5% x 8, illustrated with photographs, $2.75 





HIS, timely, thought-provoking book will put you straight 
on the whole story of the sometimes-exaggerated, sometimes- 
depreciated helicopter. Here is the development of the first 
successful helicopter in the Western Hemisphere, the first pro- 
duction helicopter in the world. Here you will watch the 
evolution of the helicopter from that first unwieldly model dubbed 
“Igor’s nightmare” by the skeptics, into a craft so stable and 
controllable that it was adopted by the U.S. Army. Woven 
into it all are the courage and tenacity of a man whose name 
will always be synonymous with helicopter, Igor Sikorsky. 
“Mr. Morris is one of the few persons whose ability, persistence, 
and knowledge helped make the whole subject of this discussion 
a reality. I feel that there could be no background or experience 
that would better qualify a man to discuss the helicopter.” 
—lIgor I. Sikorsky, in the Introduction. 


HISTORY IN THE MAKING 


Mr. Morris gives the average man interested in aviation a practical 
insight into the helicopter, where it came from, what it is, what its 
impact may be on aviation. Clearly and candidly he reveals how funda- 
mentally simple are the principles of the craft’s operation. The book 
will clarify many misconceptions, including the important ones of 
over-optimism and over-pessimism, and will give a realistic statement 
on the cost, appearance, commercial possibilities, and probabilities 
of the helicopter. . 


MAIL THIS ON-APPROVAL COUPON 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., 330 W. 42 St., N. Y. 18 


Send me Morris’ PIONEERING THE HELICOPTER for ten days’ examination on 
approval. In 10 days I will send $2.75, plus few cents postage, or return book 
postpaid. (Postage paid on cash orders.) 








(Books sent on appreval-in U. S. only.) t 








“Double-Lever Action 
Gives Hand 
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Tool ~S 
in the "ransTine, ecue, 


CRIMPING ETC _ 








War Effort 


Does more things, easier 
and quicker, than any 
othertool! Remainslocked 

to the work with hands re- 
moved. Holds anything, any 
shape, with a grip that never 
slips. Is actually Hand-Vise, 
Clamp, Super-Plier, Adjustable 
End-Wrench, Pipe Wrench, Lock- 
ing-Wrench and Toggle Press—ALL 

IN ONE! Light, trim, handsome. Made 
of fine alloy steel. Zinc plated. 2 sizes— 
7” and 10”. 


Sold through tool jobbers and dealers, 


PETERSEN MFG. CO., Dept. V-4, DeWitt, Nebr. 


WELDING CLAMP 
HOLDING / 





step — 




















BURKLYN 


Instant Release Hinges 


@ In the production shop... for 
Shelving and work benches—Removable inspec 
tion doors — Stock bin fixtures — Safety guard 
attachments. 

@ In the test division... for 
Removable instrument panels—Inspection cov 
ers—Special access doors. 

@ In new product designs... for 
Removable hoods and housings—Doors and 
partitions—Hatch covers and bulkheads—radio 
transmitters—all removable panels on 
equipment, and dozens of other applications. 

Write for specifications and complete data t 


BURKLYA 


Dept. A4 {/ ) 
3429 Glendale Blivd., Los Angeles 26, Calif. 
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DRAFTO METAL DISINTEGRATOR 


A Revolutionary Method for removing Embedded 
Taps, Drills, Studs. $295 Complete. 





You can save dies and work pieces you formerly 
crapped because of embedded tools if you have a 
Drafto Metal Disintegrator. Frequently it pays for 
itself with the first day’s work. 


No metal with electrical conductivity, not even 
tungsten-carbide or case hardened steel, is too tough 
for Drafto. It operates through the action of a rapidly 
vibrating electrical arc, without excess heat or pres- 
sure. You disintegrate openings the size and shape of 
the electrode without harming finished surfaces. 


The “Head” (sketched below) is chucked solidly in 
a drill press, lathe, or other holding device, and the 
work piece is clamped firmly to avoid movement. 
Disintegration takes place only where the electrode 
comes in contact with the metal to be worked on. 


Drafto Metal Disintegrator is 
used to remove broken taps, drills, 
suds, and pins; and to form open- 
ings in hardened steel. Other uses 
are being developed daily. © 


It is made for 110v. or 220v. 60 
ycle power. Be sure to specify 
which you use. 


a 
f 


ht Wij r 


Drafto Metal Disintegrator re- 
quires no lengthy training period. 
Anyone can use it. It comes to 
you complete, ready to go to work 
for $295. Manufactured by Drafto 
Corporation, Cochranton, Penn’a. 
Representatives in key cities. 
Write, wire or phone for bulletins 
and details. 


Representatives in key cities. 





ADDRESS INQUIRIES TO DEPT. A 


WALTER J. GREENLEAF CO., 


National Distributors, Pittsburgh, 21, Penn’a. 
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LECTROETCH 
ELECTROLYTIC 
STENCIL ETCHING PROCESS 


The Lectroetch Electrolytic Bench Unit 
is one of the most popular parts marking 
units on the market due to its speed 
in marking, (a matter of seconds), its 
absolutely legibility, and the ease in 
which it can be handled. 


There are two kinds of stencils used, 
the embossed, which can be made on 
a typewriter and is used for short 
runs; and the heavy-duty, long-life, 
engraved plastic stencils, which will 
clearly mark tens of thousands of parts, 
under ordinary conditions. 


Bench Model is ideal for marking flat, 
cylindrical and odd-shaped parts, can 
be operated manually, or automatically, 
and will not interfere with surface toler- 
ances. No acids used, no heat, shock, or 
strain. Inexpensive plastic locating fix- 
ture acts as a register guide, assuring 
consistent, uniform register of all mark- 
ings. Send for more detailed information. 


TROETCH 
a 0:11 an 


CLEVELAND 1? 


1727 DOAN AVENUE 
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How to pass the CAA exams 


on airplane and engine mechanics 
over 3,000 questions—and answers 


—every phase of practice and theory 








Brush up on airplane maintenance and repair 
practice with these more than 3,000 sound 
questions, comprehensively covering the prac- 
tical and theoretical knowledge required by 
airplane mechanics and airplane engine me- 
chanics. 

Here are the methods and facts you need to 
know to do a good job on airplanes, from 
metal working and welding, fabric and dop- 
ing, rigging and alignment, hydraulics and 
systems, right through propellers and civil 
air regulations. Here is good, sound informa- 
tion on handling aircraft engines, covering 
lubrication and systems, carburetion and fuel 
systems, induction and induction systems, 
propellers, engine overhaul and maintenance, 
as well as civil air regulations. 


Just Published! 
Questions and Answers for 


AIRPLANE AND ENGINE 
MECHANICS 


Compiled and Edited by AVIATION RESEARCH ASSOCIATES 
im Cooperation with the Technical Staffs of the ACADEMY OF AERO- 
NAUTICS, THE CASEY JONES SCHOOL OF AERONAUTICS 


502 pages, 434 x 7, 11 illustrations, $4.00 


ERE are direct tests of practical knowledge based on the 

requirements of the Civil Aeronautics Administration 
examinations—questions compiled over a period of 12 years of 
testing and preparing both students and individuals to take 
their U. S. Government tests for certification as airplane and 
engine mechanics, The book can be used by the reader to check 
his knowledge as he studies the subjects for any or all of the 
12 government divisions, and is a ready source of test material 
for students, working mechanics, apprentice mechanics and others. 





Covers such essential topics as— 


—how to rig the wings of a full cantilever-type airplane 

—how to determine the amount that the adjustable fin is offset when 
aligning 

—What is the tensile strength of aircraft spruce containing 15 per cent 
moisture 

—how to check the oil level of an air and oil strut 

—what causes flaps to creep when making a landing 

—the pressure required when casein glue is used on softwouds 

—how to correct horizontal unbalance on a wood propeller 

—the proper method of cleaning a thrust bearing 

—the function of the high-tension carbon brush 

—why spark coils should not be used for testing mica plugs 

—what causes the critical point, or collapse, of a generator 

—what type of mixture control is used in the NAY7B Stromberg 

—how to take the fuel pressure in a mechanically driven pump system 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., 330 W 42 St., New York (8 


' 
' 
' 
Send me Aviation Research Associates’ Questions and Answers for Airplane and ' 

Mechanics for 10 days’ examination on approval. In 10 days I will send : 
$4.00, plus few cents postage, or return book postpaid. (Postage paid on cash {| 
orders. ) H 
H 
' 
' 
' 
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or BIG ones} 


Their Doom is Sealed! Not a chance fo; A 
“drips” of water, steam, oil, chemicals o¢ 29 
Ni Bases Co get away—where there are Fel-Pro ‘ 
) Metallic Packings, Rings or Pump Packings, 


Leading Machinery Manufacturers are using ws 
Fel-Pro Packings as standard equipment, su 
all industry is using them for replacement, f 

because they're the best protection 394 





against power-w ing, money-wasting io f 
leakage. Send for the Free Fel-Pro Folder 
that shows a Packing for every Purpose, Jas 
36 actual samples of sealing be 
/ materials with application 
; data. Also consult us on your 

/ 






difficult sealing problems, 
Felt Products Mfg. Co., 
1916 Carroll Ave., Chicago 7, IIL 








—) 










Use a Drilling Unit That 


Automatically Controls Avic 
Feed Rate! you 
Because of its centrifugal-feed feature which Post 
automatically retards feed to compensate for 
dull tools or variations in the hardness of the Please 
material being drilled, the Govro-Nelson Auto- 
matic Drilling Unit greatly reduces drill break- Your ; 
age. 
By providing this automatic protection for the Old a 
tool, the Drilling Unit permits much faster drill- 
ing than is possible with power feed mech- ql 
anisms which must be set at lower feed rates lew 
to protect partially dull drills. . 
Ci 


Designed for drills up to %”. Especially 
adapted to multiple 
drilling. Several holes 
can be produced at the 
cost of one. 


GOVRO-NELSON CO. 


1931 Antoinette 
Detroit 8, Mich. 





Write for 
Literature 


















DRILLING UNIT 


pT] 
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BOMBERS 








AND EYE INJURIES IN 1943 


99,700,000 man days were lost in industry due 
~ lm io head and eye injuries alone. Stop this waste 
* i of manpower and money with proper safety 
wim protection. Look to Sellstrom specialists for 
: superior products—light weight, comfortable 
; al a worker will not remove. Our No. 

394 acetate shield shown below gives protection 
6 io forehead and chin as well as to the face. Will 
| not interfere with wearing of prescription 





. jasses. From your job- 
ing “ or write direct. 
ba 
. *Statistics 
‘ fromO 

and Nat’l 
NM» Safety 

urn 

. 
" MANUFACTURING CO. 


663-4 N. ABERDEEN ST. * CHICAGO 22, ILL. 
Gogglese Helmets ¢ Shields ¢ Respirators « Lenses 
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HAVE YOU 


MOVED? 


It you've moved recently or are planning a 
change, let us know now so that copies of 
Aviation will continue to be delivered to 
youpromptly. Use this coupon or a penny 
postcard. 


rd 


Please change the address of my Aviation subscription 


COC Eee ee Sere Ses eeEerEeeeteneseeeeseos 
2 ee a 


eeoeet seer eseeserseseererseeeses 


Coes e eee eee eres eeeeeseeeeeeeeee 


MAIL TO: McGraw-Hill Publishing Co. 
Circulation Department 
330 West 42nd Street 
New York 18 New York 
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A NAME .TO REMEMBER... 


LIMEALTC 


“é‘Par’’ 
Packings 








4 In the design of this 
me) 350 ton Fastra- 
verse Shell Nosing 
Press, HPM speci- 
fied Linear ‘Par’ 
packings to insure 
a fluid tight seal. 

For peak per- 
formance, the hy- 
draulically ac- 
tuated mechanism 
of the press must 
be carefully con- 
trolled throughout 
the operating cy- 
cle. Linear “Par” 
packings effec- 
tively confine the 
hydraulic fluid, 
helping to deliver 
at the ram the 
maximum pressing 
force produced. 

This thoroughly dependable seal, from zero to peak pres- 
sure, is attained by the precision design, exacting production 
methods and meticulous inspection of Linear “Par” packings. 
Manufactured from six compositions, each for a specific 
service, these packings are selected by designers of a wide 
variety of the most modern hydraulic equipment. 

Sample packings sent upon request. Engineering con- 
sultation, resources of our testing laboratories and facilities 
for the complete design of the hydraulic unit itself are avail- 
able. Keep Linear in mind . . . it’s a good name to remember. 


LINAC 


PACKING & RUBBER CO. 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 





Photo & sketch courtesy of 
The Hydraulic Press Mfg. Co. Mt. Gilead, O. 
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Belts 


BETTER GRASSES 
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52nd Year 








THE BELT SEED COMPANY 


INC. 


















protect men and equipment 
on world-wide airways 


Engine Mounts, Hose, Radio Shielding Tubing, 
Connections for Push-rod Cover Seals, Air In. 
take Connections, Engine Baffle Seals, Molded 
Rubber Parts and many other MANHATTAN 
Rubber Products protect men and equipment, 
Natural and synthetic rubber products, specially 
engineered to meet specific applications, isolate 
vibration, resist action of aromatic fuel, oil, al- 
cohol and low temperatures. 


MANHATTAN Technicians are available for con- 


THE MANHATTAN RUBBER MFG. DIVISION 


OF BALTIMORE ecutive Off 


Executive Offices 




















MANHATTAN | 


RUBBER 
PRODUCTS 








sultation with aircraft engineers. Write for infor. build 
mation. mans 
MANHATTAN PRODUCTS USED IN FABRICATION this*. 
Air Hose Conveyor Belt Tome 
Paint Spray Hose Other rubber 
Welding Hose products for 


Abrasive Wheels plant maintenance 
Transmission Belt Plane Fueling Hose 


Keep ahead with MANHATTAN 


RAYBESTOS-MANHATTAN, INC. 


Passaic, New Jersey 
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LIGHTER-STRONGER 
MORE ACCURATE 
TU-MI-CO TUBULAR con- 


struction of special homogene- 
ous grain structure steel is 25 
to 50% lighter than solid frame, 
yet highly shock resistant. 
Triple plated — copper, nickel 
and chrome. More sensitive feel, 
easier to use. Low thermal 
conductivity — combats 
“walk” in measurement. 
Tool steel spindle with 
threads ground for accu- 
racy. Adjustment in bush- 
ing to maintain align- 
ment. Get TU-MI-CO 
precision. Prompt de- 
livery. 


TUBULAR 
MICROMETER CO. 
ST. a, ? MINNESOTA 




















Solves the Problem of | 
Mailing List Maintenance! 


Probably no other organization is as 
well ~ uipped as McGraw-Hill to 
solve the complicated problem of 
list maintenance during this period 
of unparalleled change in industrial 
personnel. 


McGraw-Hill Mailing Lists cover 
most major industries. They are com- 
piled from exclusive sources, and are 
based on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All names 
are guaranteed accurate within 2%. 


When planning your direct mail 
advertising and sales promotion, con- 
sider this unique and economical serv- 
ice in relation to your product. Details 
on request, 


. MAE 2 
''sMc GRAW-HILL. 
DIRECT MAIL LIST SEAVICE 





McGraw-Hill Publishing Ce., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd St., New York, 18, N. Y. 








USERS: 
Curtiss-Wright, 
Boeing, Bell, 
Republic, 
Consolidated, 
Lockheed, 
Douglas, 
etc. 






















KRANE KAR Swing Boom Mobile Crane 


: FOR AVIATION MATERIALS 
\ HANDLING 
Used in production of airplanes . . » ha Th 
dling jig sections in erection and handliag 
steel for these jig sections; unloading equP 
ment from freight cars; loading aircrait o 
semblies and spare parts on cars; sites 
moving and rearranging production eq? 
ment, raw materials, etc.; for building 
tenance and repair. 


Write for Catalog +58 


0 2%, 5, AND 10 TON CAPACill 
, plac | 


gh “) SILENT HOIST & --gheseolk 
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PRECISION 


IN WAR "SS As IN PEACE 


S 





F OR over 30 years, Eureka has been 
uilding electric motors to the highest standards of crafts- 
manship and precision. Today, control motors such as 
this* are used on the fighting planes of the United Nations. 
Tomorrow, they will help to broaden the skyways of peace. 


*Motor illustrated manufactured for Eclipse-Pioneer Division, 
Bendix Aviation Corporation 
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TFITZGERALD 
‘| GASKETS 
a FOR AIRCRAFT ENGINES 


tH] «GASKET CRAFTSMEN FOR 39 YEARS 


a 





rane ae Write for information 


ALS 
NG 
som) THE FITZGERALD MANUFACTURING COMPANY 


TORRINGTON, CONN. 





BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 





FITZGERALD 
GASKETS 


COMPLETE LINE THAY COMPLETELY SATISFIES 
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" SINGLE- 
RELEASE” 


Harness 


UNITED NATIONS’ FLYERS 
are using it for 


SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness .. . leav- 
ing the flyer entirely free. Accidental release 


is impossible before disk is “set” for action. 


All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin “Single-Release” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 


Tt Tv. 





Harness Falls Of 


IRVING AIR CHUTE C@O., Ine. 
Main Office: 1670 Jefferson Ave., Buffalo 8, N. Y. 
Complete Factories in Buffalo, N. Y., Glendale, Calif. (1500 
Flower St.), and Lexington, Ky., U.S. A—Canada, England and 
. All Serving the United Nations’ Air Forces. 


Tap for Release 


Twist & Set 


Sweden .. 





BU isY M O RE BON B §8 
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what's going to happen in eAviation 


Will we go back to the handful of military planes we had in 1940? 


Can we conduct tomorrow’s air commerce with less than 500 transport planes 
operating in and from the U.S. ? 


The average speed of our fastest trains is 50 miles-per-hour, of our fastest ocean 
liners just over 30. The average speed of our newest airliners is over 250 mph. 
and steadily increasing. Will U.S. industry and the American public pass up 
that one? 


Shall we expect the driving force and flying enthusiasm of three million, keen, 
ambitious and progressive young military airmen to evaporate without effect on 
peacetime aviation progress? 


There was a day when we couldn’t sell automobiles because we didn’t have the 
good roads, and there was no point to building roads because we hadn’t the 
automobiles. If that hurdle had stopped us, a five-billion dollar industry would 
never have been developed. 

Shall we believe that aviation progress will be “‘stalemated’’ because airplanes 
now cost too much—or because they’re too big to park in our garages—or be- 
cause they’re expensive to operate—or because it’s too hard to learn to fly them? 


? 


What do you think? 


Aviation’s future is not speculative. The only speculation lies in how 
soon the industry will reach the full maturity of its inherent utility 
and of its rich commercial possibilities. 


Foresighted U.S. businesses are laying their groundwork now. Through 
the advertising pages of Aviation, Air Transport and Aviation News 
today the aviation names of tomorrow are being built. 


Aviation (America’s oldest) serves the industry’s basic needs for ad- 
ministrative, technical and business information. Air Transport serves 
the specialized needs of America’s swiftest-growing public carrier. 


Aviation News (only aeronautical weekly) speeds the news and its 
meaning to one of the most influential buying groups in industry today 
— the leaders and planners who are shaping the course of aviation. 


Together, these three magazines offer intensive coverage among all 
buying interests of the aviation industry—the key men who build 
planes, who operate-them, who maintain them, and the men who will 
sell and service our planes and equipment in the period just ahead. 


Now ready for marketing-minded executives —a new comprehensive 
analysis of postwar distribution potentials in aviation, Request your 
copy of “Here Are Your Markets” reprinted from the series in May, 
June and July Aviation. 


McGRAW-HILL PUBLISHING COMPANY, INC. 
330 West 42nd Street New York 18, N.Y. 
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No. 654 

long Chain Nose 

Side Cutting Plier 
’ 





UTICA* 


‘TOOLS 
for Wore Tool Hour 


UTICA Pliers and Adjustable Wrenches 
are made to do tough jobs easily and 
good mechanics know they stand up un- 
der long, hard usage. Sold only through 
our distributors who are assured now as 
always of our full support. . . . Send for 
Aviation Bulletin No. 41. 


BUY MORE WAR BONDS NOW! 


UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA, NEW YORK 











ARNO 


TUBE SEAL 
. 1 No. 700 





Pat. Pend. 





A new, quicker, more reliable method for 
taling all sizes of tubing. Made to engi- 
neered patterns with fiber disc and special 
quality adhesive. Easy and quick to apply. 

be removed in an instant, no residue. 


Write for sam mere and price lists of 
Arno Tube Seals and Industrial Tapes 


fm ARNO ADHESIVE TAPES, Ine. 
MICHIGAN CITY, INDIANA 
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FOR THE 
TINIEST 


Detail 







Photo Uourtesy Pon Amerson Worse awways 


KESTER CORED SOLDERS 


@ The solder-bonds don’t show when the planes of Pan 
American take off, fly, and land. But they get the scrupu- 
lous care in inspection and maintenance that is a must for 
every part of the great ships. 


@ Kester Cored Solders are manufactured with comparable 
care. They are manufactured with the knowledge that the 
solder-bonds they form must hold under the most severe 
operating conditions, against vibration, shocks, bending and 
twisting, and the expansion and contraction of temperature 
extremes. 


@ Kester Rosin-Core Solder for electrical work prevents 
terminal resistance, and eliminates fire hazard because its 
patented, plastic rosin flux will not cause corrosion or 
injure insulation. 


@ Kester Acid-Core Solder for general work forms a bond 
that remains tight and clean under all operating conditions. 


@ Forty-six years’ solder experience and laboratory re- 
search back Kester Cored Solders. Both are at your service. 
And in the complete Kester line is just the right strand 
and core size, and alloy and flux combination, for each of 
your solder-bonds. 


KESTER SOLDER COMPANY 


4208 Wrightwood Avenue, Chicago 39, IIl. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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FOR YOU. 


AND YOURS 


- TOMORROW 
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COMMONWEALTH AIRCRAFT INC., KANSAS CITY, 


formerly Kea mH 


KANS 
















RIVET 
REMOVER 


AND BUCKING BAR 


This rivet remover will extract faulty rivets without 
damage. Re-drilling and re-dimpling not necessary, 
New rivet can be inserted in same hole. 








Removal of damaged or faulty rivet does not alter | 
or damage sheet in any way. 


Removing rivets with this new Topflight Tool saves 
time and labor. Priced at $12.00 it saves its cost 
in one day's use. 


TOPFLIGCHT 


TOOL CO. 
TOWSON (4), MD. 





YORK, PA. 




















WuereE To Buy 


NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 

















Specialists in 








also 
Welding Silver 
and Soders i 
Brazing” and 
Compounds Fluxes 


L. B. ALLEN CO., INC. 


6704 Bryn Mawr Ave., Chicago, 31, U.S.A. 





Full swivel especially de- 
signed for splicing aircraft 
control cables. Will accom- 
modate thimbles or bush- 


diameter of cable. 












JACOEL 


Splicing Tool 
No. 10 


This 


WHERE TO BUY 
Section 


supplements other advertising it 
this issue with these additional 
announcements of products and 
services essential to efficient and 


ngs up to 3/16 inch in 


Jacoel Cable Splicing 
Equipment Co. 
1514 Main Street 
Buffale 9, N. Y. 














economical production and opett 





this or other advertising does 
not supply the information con- 
cerning products or services 
wanted, please write: 


AVIATION, 
New York City. 


If 
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TITANINE INC, 


tion in the aviation industry. Make 
a habit of checking this page, eat 
issue. 








AIRCRAFT Fy, 


Since 1913 Ste 






DEPARTMENTAL STAFF 
AVIATION 











UNION, N. J. 











STORAGE BATTERY 
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MAJOR SUPPLIER OF AIRCRAFT 8B 
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AMERICAN ARMED FORCE: 
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The SUPERFORTRESS—fastest of 
Bombers—is a dramatic example 
of America's ability to out-de- 
sign, out-produce, and out-fight 
the enemy. Vital parts of the B-29 
are being made better and faster 
with Niagara Presses and Shears. 
The complete range of sizes and 
capacities provides the most pro- 
ductive and economical machines 
for shearing, blanking and form- 
ing operations. 


Write for Bulletins. 
Buy 
U. S. War Bonds 
NIAGARA MACHINE & 
TOOL WORKS 
BUFFALO 11, NEW YORK 


District Offices: 
Cleveland, Detroit, New York 





















)-feat Vide 
Te 


a. 
precision 
bores- 


i | COMTORPLUG 
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Actually ANALYZES 
the hole, with results 
to fractions of .0001” 


COMTORPLUG 


Patented 
Expanding 
Internal 


Comparator 








Sizes: 
“4” to 7” dia 
and larger 


Comtorplug is a PRODUCTION 
as well as an INSPECTION 
tool. Enables the operator to 
really know what his ma- 
chine is doing. Shows size, 
out-of-round, front or back 
taper, barrel shape, bell 
mouth, etc. Compared with 
limit gages, it reduces rejects, 
improves adherence to ideal 
size, often permits closer tol- 
erances to be maintained. 
Aircraft, automotive, ordnance 
and other precision industries 
are big users. Readily avail- 
able to essential industries. 


Request Bulletin 29 


THE COMTOR CO. 


88 Rumford Ave. 
Waltham, Mass. 








MIGHTY 4.2 Geode! 


























FLEX-O-cRYST} | HITS HARD, 
yet PROTECTS 

PLASTIC |} —WILL NOT 
DISCOVERY 1 | MAR, CUT OR 
DAMAGE DELI- 


CATE SURFACES} 
NO STING AND NO 
(ij REBOUND! WILL 
NOT CHIP OR CURL!] 
















r 3 SEMI-SOFT 
(7 and FLEXILE — 
“HICKORY NTTSELF 
HANDLE ae 











TS A HARD HITTING “SOFTIE’—Nupla Hammer uses a new semi- 
soft, flexile plastic that HEALS ITSELF when dented or deformed. Hits 
hard blows without damage to delicate parts or finishes. Non-inflamma- 
ble! Not affected by oil or gasoline! A mew tool every craftsman wants 
and needs. 3 sizes and 7 weights. 
SOLD AT HARDWARE STORES EVERYWHERE. Write for name of local dealer. 
NEW PLASTIC CORP. @ 1017 No. Sycamore Ave., Los Angeles 38, Calif. 


MIGHTY PLASTIC 
HAMMERS 


beet Gentle 
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POWERFUL 


But so ACCURATE 


DIE MAKERS 
MACHINERY 


“THE TOOLMAKERS BEST FRIEND" 











STOPS 
LOSSES 


making dies 
& templates 


simply brush on 
right at the bench; 
ready for the layout 
in a few minutes. 
The dark blue back- 
ground makes the 





DYKEM STEEL BLUE 





scribed layout lines show up in sharp relief, and at the same 
time prevents metal glare. 


Increases efficiency and accuracy, 
Write for full information 


THE DYKEM COMPANY, 2303-A North 11th St., St. Louls 6, Mo, 
In Canada: 444 Pacific Ave., Toronto, Ont. 

















Over 40 years 
experience. Write 


for literature. 








Write for Free Forging Data Folder. . 
J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 


1 


DROP-FORGINGS 


ANY SHAPE + ANY MATERIAL « COMPLETE FACILITIES 


. Helpful, Informative 
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~ AVIATION’S MARKET PLA 


ADVERTISIN G 


RATES: UNDISPLAYED, 10 cents a word, minirnum $2.00 (Pes- 
tion Wanted: '/, the undisplayed rate; box number counts as 


CLASSIFIED 


USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR 
WANTED SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE 


OPERATORS, ETC. 


(Sales and Service—Storage—Repairing—Charter—Aerial Tow- 


ing or Exhibitions—Special Instruction) 


EMPLOYMENT — SELLING — BUSINESS OPPORTUNITIES: 


OFFERED OR WANTED. 


10 words.) DISPLAYED 


CE 


$7.25 per inch. Contract rates on request. 


Address AVIATION "Classified", 330 W. 42nd St., New York, N. Y. 


Phone: MEdallion 3-0700—Ext. 556. 
NEW ADVERTISEMENTS received by April 19th will appear in the May issue within space limitations 











POSITIONS VACANT 


AERONAUTICAL ENGINEERS: Need experi- 
enced or semi-experienced stress, layout, and 
weights engineers for important positions in 
connection with designing of non-wrinkling 
sandwich aircraft structures. War and post-war 
applications. Write full particulars concerning 
education, experience and salary requirements 
to Universal Moulded Products Corporation, 
Aeronautical Engineering Division, Bristol, 
Virginia. Attention of Dr. R. J. Nebesar. 


ENGINEER-MECHANICAL Electrical design. 

To take complete charge of engineering de- 
partment in plant manufacturing electrical 
automotive and aviation equipment and access- 
ories. Experienced in and capable of low cost 
production design of relays, meters, circuit 
breakers, switches, etc. Shop practice experi- 
ence including tool design, sheet metal work 
and plastics. Executive ability essential. The 
company seeking this man is over 20 years old, 
an established leader in its field, has no recon- 
version problem and has post-war developments 
which, in addition to its present line, assures 
permanence and security. A key job with a 
company with annual volume 2% to 3 million, 
affording opportunity for expansion and conse- 
quent advancement for the right man. Apply 
in writing giving complete personnel record 
and salary expected. Strict confidence assured. 
— Aviation, 330 W. 42nd St., New York 18, 

eg 











POSITION WANTED. 





PRODUCTION CONTROL engineer and super- 

visor—thoroughly experienced in production 
problems, accounting and engineering coordina- 
tion. Will consider permanent position in any 
organization. Excellent references. PW-914, 
Aviation, 520 N. Michigan Ave., Chicago 11, IIl. 





REBUILDING 





AIRCRAFT BATTERIES rebuilt. New Plates 

and separators. Your case cover and costs. 
Let us quote. Bowers Battery Mfg. Co., Inc., 
Reading, Pa. 








BUSINESS OPPORTUNITIES 





AVIATION GROUND Trainer, exceptionally 

realistic flight simulation (only trainer 
reflecting gravity, acceleration, centrifugal 
forces); outperforms, undersells best contempo- 
rary. Unexcelled educational, amusement 
features. Mass production design for mass 
market. Ideal reconversion project. Sponsor 
sought with $25,000. Peter N. Peters, 3569 
Broadway, New York. ‘ 





BUSINESS OPPORTUNITIES 


AIRPLANE HANDLING and related equip: 

ment designing engineer looking for manu 
facturer interested in developing this field. Con- 
nection would include own line now on market 
BO-915, Aviation, 520 N. Michigan Ave., Chi 
cago 11, Ill. 

















FOR SALE 


PARACHUTES FOR SALE: All types new -_ 
used, Joe Crane & Company, 99 Main Stree 
Mineola, L. I., New York, Garden City 5379. 


NEW TIRES: 8.00x4, 6.006, 7.00x4 4-ply oa1.76 
Tubes $3.25. We wholesale and carry larg 


stocks. Propellers, spark plugs, batteries, a 











wheel assemblies, windshield pyralin, Ci 
fabric. Bob Trader Aero Supply, Municip 
Airport, Pittsburgh, Pa. 





FURNISHED HOTEL 
+4 patrons bar, modern, on Laks Cort fat 
big compe,” deal” dade ranch or children’s camp, 


$23,000. 
40 HOTELS, tourist camps, bars, dude ranches, lo 
summer homes, timberland. Booklet. 


EARL WOODWARD 








Lake George, N. Y. 


ad 
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AVIATION’S MARKET PLACE 














WANTED 


ENGINEERS 


MACHINE 
DEVELOPMENT 


Graduate engineer or equiva- 
lent, experienced in the design 
and development of special and 
experimental machines. Men 
with creative ability required, 
experienced in such lines as au- 
tomatic, semi-automatic, or ord- 
nance equipment. 


Must be thoroughly acquainted 
with modern methods and shop 
practices and capable of devel- 
oping new ideas in conjunction 
with modern mechanical labora- 
tory facilities. 


State age, marital status, details 
of education, experience, draft 
status, present salary and salary 


ENCYCLOPAEDIC 
AVIATION DICTIONARY 


by CHARLES A. ZWENG 


Member, Institute of Aeronautical Sciences 
Author of Radio & Instrument Flying, ete. 


A new Encyclopaedic Aviation 
aviation terms—and of 
words defined 

TIONARY. The publishers con 

author for this, his latest contribution 


maroon leatherette 
Postpaid or C.O.D. 
(Type EE-6B), $10.00. 


Post-war opportunity. 


Applicants must be able to ob- 
tain Statement of Availability. 


LONGINES-WEEMS 
WATCH with verge 


‘AIR NAVIGATION 
Mark 11 Navigation 


Sere e twee neeeeeene 


the a 
pany, Inc., Personnel Division. 


Wilmington 98, Delaware. 





.-- AUTHENTIC 
OUTSTANDING 
AUTHORITA- 


Dictionary by 

the well known author—bristling with new 
thousands other 

in ZWENG’S AVIATION DIC- 

the 

aviation. This splendid volume is bound in 
with gold lettering. $6.00 


NEW DALTON NAVIGATION COMPUTER 


PRACTICAL MANUAL OF THE E-68 COMPUTER. 
expected. Enclose recent photo- By Allan C. Zweng. More than 400 problems explained 
graph or snapshot. orl lla juxe binding. 


SWEEP SECOND-SETTING 
ring (steel) 71.51 Fed. 


AIRLINE TRANSPORT PILOT RATING (by 
Zweng). pi a ae Bhd tT 
. e 
E. Il. du Pont de Nemours & Com Le me ‘oe 


PAN AMERICAN NAVIGATION SERVICE DEPT.-M 
12021 Ventura Bivd., N. Hollywood, Calif. 


New Dead Reckoning 
Equipment 
For Defense of Land, See and Alr 
Charies A. 


RADIO and INSTRUMENT FLYING: By 
Instructor, U. 8. Air New 4th Edition 


wi . 
cov new ip it ma 5 ritten especially 
The phot for geverathent saamusstion (or 
4 


TIVE 


to prepare pi ‘or en 
‘instrument rating.’’ Radio-Telephone Permit in- 
cluded with Meteorology, Radio-Orientation, let- 
down, off-course and alternate airport problems. Only 
$4.06 pestpuid. 
CELESTIAL NAVIGATION—complete con- 
sisting of Air eevee Note Book and Navigation 
Plotter, lifled lestial Navigation Air Almanac 
Line of tion Book, and Il Star Chart; all 
6 items only $11.75 postpa' or C.O.D. 
cnlarged edition, For the Arst time shows separate 
. For 
con ical Private Pilot ahd Com- 

mercial Pilot ‘* tiple Choice Exminations.’’ $3.00 
postpaid or C.O.D. 
GROUND INSTRUCTOR. Written for the student pre- 

n = natructor Rating.’’ Excellent for 
class work. Covers Navigation, 


Meteoro! * 
fees BR ir Regula- 
tion, $3. postpaid or C.0.D. 

GROUND INSTRUCTOR RATING. Just published. Con- 
Navi Meteorology, Aircraft “and Theory of 
A ie Engines and CAR: Ni 4 

jonary in back of book. It’s new and different. 
Sees Bt, canst ames to be = Lg 
with ‘Ground Instructor’ for $5.00. 


ite a 
nnd at ey 


with 
be 
fail? Only 0O for both examina’ 





DALTON MK Vil NAVIGATION COMPUTER. 5.00 
COX & STEVENS COMPUTER .............- 35.00 


Celestial Air Navigation Training 


Prepare sow for this im: it phase of Air Defense. 
| a -—E- ty fF -- Discharged Veterans 
n ous 

may enroll under G-I Bill of Rights. 


Write for Information 








WANTED TO BUY 
1921 and 1935 issues 


Aircraft Year Book 
1718 Ella = ge Ohio 


WANTED 


ENGINEER 


Splendid opportunity for Engi- 
neer experienced in the design 


AERO TRADES 


COMPANY 
Roosevelt Field, L. |. 


EXPERIMENTAL WORK 





ad manufacture of gas or 





steam turbines. Large, well es- 
tablished N. Y. Metropolitan 
Corporation. Please state de- 
tails and salary desired. 


P-910, Aviation 
330 West 42nd St., New York 18,N.Y. 


ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 


Philadelphia Rust-Proof Co. 
3217 Frankford Ave. Phila., Pe. 


MODIFICATIONS 


Specialists in Manufacturers of 
Wood & Metal Airplane Parts 


Government Approved Station 115 




















WANTED 
AIRCRAFT ENGINE MEN 


Designers, layout men, drawing 
checker, mathematician. 


PROFESSIONAL 
SERVICES 





AVIATION 
SCHOOLS 




















bs immediately available for men te 
Work on high output aircraft engine. A 





long-range project of a rapidly expanding 
department of an old established com- 
Pany. Excellent post war future. 


Only men with aircraft experience 
fan be considered. mp 


LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


Booklet—''General Information Concerning In- 
ventions & Patents'' and ''Fee Schedule'' sent 
without obligation. 
Patents—Copyrights—Trade-Marks 


Suite 452, 815—i5th St., N.W., Washington 5, D.C. 


: P-904, Aviation 
20.N. Michigan Ave., Chicago 11, Ill. 


PAN AMERICAN— 
ACADEMY OF AERONAUTICS, INC. 
2300 West Flagler St., Miami 35, Fia. 


Teach Aircraft Drafting, Engines, Instruments, 
Radio Navigation etc. better and for less. 
Approved PRE-INDUCTION and INDUSTRIAL 
TXAINING CENTER for MEN and WOMEN 
Florida’s Finest Institution of Technology 




















SEE US FOR 


iW 


Hangar "D" Roosevelt Field, Mineola, L. |., N. Y. 





INSTRUMENTS 


NEW — USED — ALL TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 
STANDARD AIRCRAFT EQUIPMENT COMPANY 


Approved Repair Station 188 


A 





Garden City 8753 
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EASY ON MEN! . 


Hand driving screws into garnish molding is slow, hard 


work. But as long as he used slotted screws, this world- * 


famous manufacturer of automobile bodies didn’t dare risk 
power driving. Driver skids came too high — and too often! 









EASY ON THE POCKETBOOK! 


A change to Phillips Recessed Head Screws ruled out 
driver skids . . . permitted use of power methods. Also 
eliminated one operation involving countersunk washers, 
All of which added up to substantial cost-savings! 
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EAS Y ON ENGINEERING! - EASY ON THE EVES! De 

Easy on assemblymen . . . easy on the pocketbook .. . * Besides being strength-builders, Phillips Screws are also Pat 
Phillips Screws are kind to Design staffs, too. With i great little sales-builders. They help dress up any product 

Phillips, engineers can build product strength and rigidity . . do away with unsightly burrs that snag clothing and 2 0 

up to specifications slotted screws just can’t approach! " make an otherwise sweet piece of merchandise look sour! Ca 

° 5 Ch 
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o --- the engineered recess 4)” 

In the Phillips Recess, mechanical principles are so correctly appli Yor 

that every angle, plane, and dimension contributes fully to screw-dri Edl 


efficiency. 

.. It’s the exact pitch of the angles that eliminates driver skids. 
... It’s the engineered design of the 16 planes that makes it easy to app 
full turning power — without reaming. 
... It’s the “just-right” depth of recess that enables Phillips Screw Hea 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Sere 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easi 
driving Phillips Recessed Head Screws. Plan Phillips Screws into yo 


PHILLIPS *<-7 SCREW 


WOOD SCREWS * MACHINE SCREWS « SELF-TAPPING SCREWS °* STOVE 80 





Made in all sizes, types and head styles © * * * * ° 


American Serew Co., Providence, R. |. The H. M. Harper Co., Chicago, Il. Pheoll Manufacturing Co., Chicago, Ill. 





Atlantic Serew Works, Hartford, Conn. international Screw Co., Detroit, Mich. Reading Serew Co., Norristown, Pa. i. cont 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio _ Russell Burdsall & Ward Bolt & NutCo., Port Chester, "thou the 
Central Screw Co., Chicago, III. Manufacturers Screw Products, Chicago, III. Scovill Manufactur‘ng Co., Waterville, Conn. thn is com 


Chandler Products Corp., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
General Screw Mfg. Co., Chicago, III. 


Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, ‘i. ” 
The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Seuthioge. MGrav-Hi 
New Engiand Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Periodic 
Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 

Pawtucket Screw Co., Pawtucket, R. 1. 
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